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THE HYDRAULIC SYSTEM OF AIR COMPRESSION.—[See page 263. | 
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N&W YORK, SATURDAY, APRIL 28, 1900. 
FINALITY IN INVENTION. 

Invention is essentially continuous and progressive. 
It grows partly by development from within of the 
original idea, partly by the incorporation of various 
modifications and improvements from without. There 
is practically no such thing as finality in invention—no 
stage at which the inventor may fold his hands and 
say, with absolute certainty, ‘‘it is finished.” _ 

The recognition of this truth has been the founda- 


tion rock upon which the majority of the epoch-making 


inventions of history have been built up. Few, indeed, 
even of the common devices and implements of life have 
more than a faint resemblance to the form in which 
they were originally conceived and fashioned. More 
often than not the history of their development is a 
story in many chapters—a record of patient experi- 
ment, careful reasoning, countless trials, many failures, 
a few successes, and a triumph that came with double 
certainty because it came by slow degrees. 

Invention asa science and art (for it involves both 
knowledge and practice) is better understood both as 
to its meaning and scope than it was. 
the spread of education and the more practical spirit of 
the age, the popular ideas on the subject are chang- 
ing for the better. The field of invention is ceasing 
to be regarded as a kind of idealized Klondike or Cape 
Nome, where the happy adventurer turns up the 
miner’s nugget without the hardship and the heart- 
break of the miner’s life. This mistaken view was, 
and for that matter is yet, answerable for a number 
of half-finished but inherently valuable inventions, 
which, for want of a little persistence, have nothing 
to show but a pigeonholed patent and a machine that 
lies neglected in the cellar. In thousands of such 
eases, the inventor has thrown down his tools, if not 
at its very threshold, at least within measurable dis- 
tance of success, . 

Proof of the truth of what we say is to be found in 
the fact that no sooner has some successful invention 
demonstrated its commercial value, than a certain 
number of inventors—and sometimes their name is 
legion—announce that the device is old, and that ten, 
twenty, aye fifty years ago they “invented” that 
identical thing, and should, therefore. be the recipients 
of its profits. We venture to say that, in nine cases 
out of ten, these claimants are sincere, and that, if 
usked to, they could produce the patent from the 
pigeonhole, and gather up the decaying fragments of 
the machine froin the cellar. We also venture the 
statement that alike proportion of them differ from 
the successful inventor in this, that whereas they be- 
Jieved that they had reached finality, he did not; and 
by continuing his efforts upon the lines of experiment, 
invention and design, he carried their crude or incom- 
plete investigations to a successful issue. 

The records of the Patent Office contain thousands of 
half-finished inventions which are so far valuable that, 
if the owners would only.develop them with a fraction 
of the zeal and intelligence with which they conduet the 
ordinary affairs of life, they would richly benefit both 
themselves and the general public. This is proved by 
the fact that there are not a few inventors who find it 
exceedingly pr ofitable to take up the principles of dis- 
earded inventions, and by developing a practical em- 
bodiment of the same, give them that commercial value, 
which, by a little patience and industry might have 
been secured by the original inventor. 


An instructive case in point is found i in the hydraulic | 


system of air compression which is illustrated else- 
where inthis issue. It is possible that some of our 


readers will recognize in this plant a development of. 


the ancient method of producing a furnace blast. by 
weans of falling water. The theory upon which this 
system is operated is by no means new, and some of the 
finest steel in the world has been made in the ecatalin 
furnace with the assistance of the water-blast. 


ern requirements, and that a most careful scientific in- 
vestigation was made some twenty years ago in Phila- 
delphia of its theoretical possibilities, it is only within 


Thanks to. 


Yet, in 
spite of the fact that many attempts have been made : 
to render the trompe, as it is called, amenable to mod- © 


e ae e 
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the last few years that the trompe, with its low efficiency, 
has been developed into the present highly efficient 
air compressor. We quote this as one among many 
similar illustrations of the fact that inventions with 
great inherent possibilities may lie dormant inacrude 
and impractical form for centuries, awaiting only the 
attention of a scientific and practical mind to make 
them permanently and adequately useful. 
—_______——e+ 9+ .__________ 
PROGRESS AND PROSPECTS OF THE TRANS-SIBERIAN 
RAILWAY. 


In point of magnitude and cost the Trans-Siberian — 
Railroad is certainly the greatest engineering work of 


the-age. According to figures furnished by the Russian 


- Imperial Ministry of Ways of Communication, the 
total cost of the railway will be $500,000,000, of which 
about $295,000,000 has been already expended. 


It is 
considered that this lavish outlay is justified by the 
fact that the work, when completed, will make avail- 
able the resources of a country whose wealth has never 
been told. The day has gone by when the word 
Siberia was suggestive only of barren wastes and an 
outlawed population. Such opening up of the country 
as has already been accomplished, and the reliable 
testimony of various explorers, have dispelled this 
illusion and raised a reasonable expectation that 
Siberia will have a future comparable only to the 
development which followed the completion of the 
railroad system of the United States to the Pacific sea- 
board. 

The two most important sections of the Trans-Si- 
berian road are practically completed and ready for 
the ears. One of these extends from Cheliabinsk in 
the west of Siberia to a point which is only 120 miles 
from the northwestern frontier of Manchuria ; the 
other section extends from Khabarovsk to Vladivo- 
stock. These two sections have acombined length of 
about 3,250 miles. If to this be added the aggregate 
length of various branch lines which are completed, or 
nearly so, there is a grand total of 4,300 miles of road 
which will soon be placed in operation. According to 
the official report above mentioned, it was determined 
that for the present the stations and various yard 
buildings, and in fact, the general construction of the 
line above sub-grade, should be built as cheaply as 


was consistent with safety and the strict necessities of 
- traffic. 


Light rails were put down and wooden bridges 
of the Howe truss type, so well known in our Western 
railroads, were built, the intention being to replace 
thei with more solid construction as soon as the in- 
crease of traffie would justify it. 

It seems, however, that this-policy has not Been as 
successful in Siberia as it was on our pioneer railroads 
in this country, for during the last year large sums of 
money were spent in replacing the rails with heavier 


_ steel and erecting steel bridges in place of the wooden 


trusses referred to. It may be that this sudden re- 


versal of policy is due tothe remarkable increase in 


the traffic which has taken place thus early after the 
opening of the line, an increase which, according to re- 
ports, has been altogether beyond expectations. Ac- 


cording to figures published in the official guide to the : 


Siberian Railway, the total number of passengers car- 
ried in 1896 was 160,000, and this increased to 236,000 in 
1897, and: ‘to 379,000 in 1898, while the amount of freight 
carried had increased in two years from 169,000 tons to 
484,000 tons. 
the West Siberian Railway.. Upon the Central Siberia 
Railway, the number of passengers increased from 177,- 
000 in 1897, to 476,000 in 1898, while the amount of 
freight carried rose from 87,000 to 177.000. 

To the Russian official mind there is no doubt, what- 
ever, that the traffic will increase at an equally rapid 
rate in the future. As regards passenger through 
traffic, the new overland route to the Far East from 
Europe will occupy much less time and be considerably 
cheaper than the searoute. The voyage from Lon- 
don to Shanghai, for instance, now takes from thirty- 
four to thirty-six days to complete and costs from $350 
to $500, whereas the journey by rail between these two 
cities, if made at the present rate of speed, which is 
between twenty-three and twenty-four miles an hour 


.on the Siberian Railway, can be made in sixteen days, © 
~ or less than half the time, at a cost of $175. It 
by any means upon through passenger traffic, how- 


is not 


ever, that the Siberian Railway will depend for its 
revenue, for it is the enormous anticipated shipments 
of freight from which the promoters of this road ex- 
pect to realize its protits. It is expected that the 
freight traffic will be heavy in both directions, for not 


only will the opening up of railway communications 
- between China, Japan, and Corea and the European 


markets lead to a large importation of European 
goods, but there is a considerable export trade which 


only awaits the completion of the railway to enable it . 
to escape from the heavy shipping rates which at BECe: 


ent are obtained. 


_ The net yearly receipts from the working of the road | 


when it is completed are estimated at a little over 
$4,000,000, and while this looks to be a very small re- 


turn on such an enormous outlay, it is to be borne in. 


mind that the construction of this great work was not 
undertaken so much with a view to commercial profits 


economic equilibrium of the world, 


This increase refers only to traffic upon | 


‘be ready until that time. 
- gaid to be the farthest along toward completeness of 
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as from a desire to develop a vast region which is rich 
in natural resources, and to secure the military and 
naval advantages which rail eommunication will con- 
fer. In connection with the construction of the rail- 
way, Systematic explorations have been made of the 
various great river systeins which it intersects, and 
which form its natural feeders. Hydrographic parties 
have been sent out which are surveying both the rivers 
and that great inland sea, Lake Baikal, whose shores 
are reputed to be rich in mineral wealth. The govern- 
ment is facing the serious problem of building a rail- 


- road around the southern shore of the lake, a work 


whieh, while both difficult and costly, is absolutely in- 
dispensable to the future success of such a trans-con- 
tinental line as this. The uncertainty of the winter 
weather on the lake would always be a serious menace 
to communication during the winter months. 
According to the official statistics, Siberia has a total 
area of 5,333,333 square miles. It is liberally watered 
by some of the finest rivers in the world. The total 
area of land that is capable of agricultural develop- 
ment is about 20,000 square miles, and the soil of these 
sections consists of a deep layer of black loam. A total 
of about 16,500 acres of land has already been colon- 
ized, and the government is now parceling out the 
prairies through which the line runs, with the con- 
fident expectation that Siberia will become one of the 
most powerful competitors in the world’s supply of 
wheat. For the immediate future it is expected that 
the new settlers will devote themselves chiefly to cattle 
raising, which, so far, has proved to be profitable. It 
seems that the virgin forests of Siberia have been cut 
down in the same ruthless and wasteful manner that 
characterized the denudation of our own forest lands; 
nevertheless, it is estimated that there still remains 
about 80,000 square miles of valuable pine and fir 
timber, 
The official estimate of ae mineral wealth of Siberia 
is remarkable reading, for it would indicate that this 
mysterious country is, minerally speaking, one of the 
richest in the world. North of the Aral Sea and Moun- 
tains the land is rich in lead, silver, copper, and gold. 
Several ranges of the Altai Mountains are known to be 
rich in gold, copper ore, and minor precious stones, 
while the varieties of porphyry and jasper, known by 
the name of this range, have an established reputation. 
Extensive deposits of coal are found in the Kusnetz 
region. It seems that in far Eastern Siberia the moun- 
tain ranges are equally rich in silver, copper, iron, coal, 


.and graphite, while the gold fields of Eastern Siberia 


are known to be particularly promising. Elsewhere, 
coal and naphtha have been developed, while the coast 
line of Eastern Sibetia-has yielded good results to the 
gold washers. 

We have been so frequently told during the progress 


of the Trans-Siberian Railway that the work was being 


undertaken mainly for military and strategic reasons, 
that it is with peculiar satisfaction we learn -from this 
official guile that the resources of the country are in 
themselves sufficient to warrant the construction of the 
railway. Just how far the opening up of such a vast 
and apparently rich region will effect the present 
it is difficult to 
foretell, but that its influence will be far-reaching and 
profound, can scarcely be disputed. 
a 
OPENING OF THE PARIS EXPOSITION. 

The Paris Exposition opened on April 14, with im- 

posing ceremonies which were held in the Salle des 


_ Fétes, and nothing could have exceeded the. pictur- 


esque stage setting. The uniforms of the diplomats 
and soldiers were gorgeous, the orchestra and chorus 
were superb, and the effeet produced by the great 
staircase up which the President of the Republic 
passed was most imposing, being lined with picked 
men. of the Republican Guards. At the top of the 
stairway was a room, the interior of which could be 
seen from the Salle des Fétes, and this was hung with 
priceless Gobelin tapestries brought over from the 
Louvre for the occasion. Fourteen thousand guests 
formed the audience. The traffic arrangements were 
inadequate and many of the guests did not succeed in 
getting down to the grounds. The ceremonies were 
simple and impressive. After the speeches had been 
made and the Exposition was declared open, President 


Loubet and his party passed over the Champs de Mars 


and took a steamer up the river to the Alexandre III. 
Bridge. The President was saluted on his trip up the 
river at the various national pavilions. After the 
boats reached the Alexandre III. Bridge the party 
landed and admired the vista up the Esplanade of. 
the Hétel des Invalides and the new Avenue Nicholas 
II. The President then proceeded tothe Champs 
Klysées where the par ty entered carriages and were es- 
corted to the Palace of the E'ysée. In the evening 
Paris was brilliantly illuminated. .The next day the Ex- 
position, or rather a portion of it, was opened to the 
public. On the whole the Exposition is in a state of 


great incompleteness, and probably will be until the 


end of May. Itis expected that no motive power will 


The United States exhibit is 


any, except as regards machinery, where Germany 
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leads. In general readiness Russia came next to the 
United States. 

There are 30,000 French exhibitors; 6,564 United 
States exhibitors ; 2,500 Belgian ; Germany has 2,000 ; 
Italy, 2,000; Russia 1,500; Scandinavia 1,400; Austria, 
1,000; Great Britain, 600. The United States exhibits 
occupy 829,052 square feet, in forty-seven distinet exhi- 
bition spaces, thirty-three in the main Exposition 
grounds, and fourteen in the Vincennes Annex. 

—_—_—_—————_——— +O 


NATIONAL ACADEMY OF SCIENCES, 


BY MARCUS BENJAMIN, PH.D. 


The spring meeting of the National Academy of 
Sciences was held at Columbian University in Wash- 


ington on April 17-19. 

The meeting of the Academy held in Washington 
has usually for its most important feature the business 
that is transacted before it. Much of this is naturally 
routine, and only a portion of it is given to the public. 
The reports from the committees in charge of the 


various trust funds are usually presented and the com- | 
mittees in charge of the award of the medals of the 


Academy announce their decisions. 

Perhaps the most important feature of the meeting is 
the election of new members. 
have achieved eminence in science are presented by 
their sponsors before the Academy, and sometime be- 
fore the April meeting a full list of those proposed are 
sent to the members for their approval. From this list 
the names of the seven candidates securing the high- 
est number of votes are selected, and from them not 
more than five new members can be chosen each year. 
Owing to the difficulty in arriving at a unanimous de- 
cision in regard to the claims of those presented for 
membership, there is always inuch anxiety as to who 
the fortunate persons are. This year, those who were 
selected included James E. Keeler, who, after serving 
as an assistant at the Lick Observatory, passed to the 
charge of the Allegheny Observatory, only to return to 
the Lick as its director, succeeding Edward S. Holden 
in that place two vears ago; Henry F.. Osborn, the Da 
Costa Professor of Biology in Columbia University, 
New York, whose brilliant investigations in vertebrate 
paleontology has marked him as the proper successor 
to fill the vacancies caused by the deaths of Cope and 
Marsh ; Franz Boas, who is professor of anthropology 
in Columbia University and an assistant curator in the 
American Museum of Natural History, New York, and 
whose ethnological studies among the Indians of the 
Northwest have gained for him much reputation ; and 
Samuel L.~Penfield, professor of mineralogy in Sheffield 
Scientific School of Yale University, whose frequent 
contributions to science in the way of new minerals 
made him a desirable addition to the Academy. 

An award of the Barnard medal was made to William 
Conrad Roentgen for his discovery of the X-rays. 
The Barnard medal is given but once in every five 
years, and then to the person who has made the most 
important contribution to physical science during that 
period. Its first presentation was to Lord Rayleigh 
and Prof. William Ramsay, for their joint discovery of 
argon. 

Another very important piece of business was the offer 
of Dr. Agassiz to give thesum of $5,000 to the National 
Academy as the beginning of a building fund to be 
raised in order to erect a suitable home in Washington, 
for the use of the Washington Academy of Sciences 
and of local or affiliated societies, on condition that the 
land needed for such a building be either given by 
the government or obtained from other sources; and, 
furthermore, that the sum of at least $100,000 be raised 
for that purpose, the National Academy to have such 
privileges granted them as they might need in the 
way of use of the hall at the proper time for their meet- 
ings, and of suitable smaller rooms to be used for office 
purposes. Dr. Agassiz also offered to give $1,000 to 
serve as a beginning of a general fund, provided suffi- 
cient money was raised to make that fund $20,000 asa 
minimum amount. Committees were appointed to take 
_eharge of raising both of these funds and to solicit 
subscriptions for them. 

The papers presented before the Academy were very 
few, and of them that which created the most interest 
was ‘*“‘ The Cruise of the U.S. Fish Commission Steamer 
‘Albatross’ in the South Seas,” by Alexander Agassiz. 
That cruise was begun in the month of August, 1899, 
and continued until the end of March of this year. 
Doctor Agassiz, with the aid of charts, gave a graphic 
account of the voyage, and told of the dredging and 
deep soundings made by the scientists of the expedi- 
tion. Dredging and soundings were made at a depth 


of 4,500 fathoms, which is 1,600 fathoms deeper than © 


any previous record. He described the animal life 
found at those depths, and also discussed the formation 
of coral reefs, contending that each reef required 
special study in order to determine the causes of its 
formation. Mr. J. E. Duerden, who was introduced 
by Prof. William K. Brooks, of Johns Hopkins Uni- 
versity, presented a paper on ‘West Indian Madre- 
porarian Polyps,” in which he disewssed the methods 
by which those corals were formed. A brief paper on 
the ‘‘Secondary Enrichment of Sulphides in Ore 
Deposits,” was read by Samuel F. Emmons of the 


The names of those who" 


time was 2:03:30. 8. T. Davis, Jr., 
riage, came in second, the time being 2:18:27. 
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U.S. Geological Survey. He described the oxidation 
of ore zones of the noted mines in this and foreign 
countries, giving an interesting account of the various 
researches he had made and of the conclusions he had 


reached concerning the formation of ore deposits. 


Among anthropologists there is probably no one sub- 


ject on which a more decided opinion is held than on — 


the subject of the presence of human remains in the 
Trenton gravels. At the Detroit meeting of the Amer- 
ican Association a few years ago, it seemed as if those 
who believed that human remains in that formation 


- were impossible, were in the ascendant, but the per- 


sistent efforts of the opposing faction may yet result 
in changing that opinion. Prof. Frederic W. Putnam 


presented a paper entitled ‘‘A Human Bone from the 


Glacial Deposit at Trenton, N. J.,” in which he briefiy 


described the finding of a human femur by one of his 


assistants, and exhibited photographs of the bone it- 
self and a photograph of the bone in situ. Prof. Put- 
nam has always been a firm believer in the exist- 
ence of the Trenton gravel man. 
Gill, of the Smithsonian Institution, read a paper on 
‘““The Zoogeographical Relationships of Africa,” in 
which he showed the relationship of the animals 
which recent geographical exploration of Africa has 
brought to light, with those on other continents. 
‘* Report of the Watson Trustees on the Award of the 
Watson Medal to David Gill,” was presented by Simon 
Newcomb, in this he described the qualifications of 
Prof. Gill for the Watson medal, telling how, as a com- 
garatively young man, he had been ealled to the 
charge of the observatory at the Cape of Good Hope, 
where with indifferent equipment and small funds, he 
had been able to obtain results that had gained him 
a high rank among astronomers of the world. He 
referred to the fact that Prof. William L. Elkin, of 
Yale University, had been associated with him in 
some of his important work. 

In addition to the foregoing the following papers 
were presented by gentlemen not members of the 
Academy : ‘‘The Anatomy of Nautilus Pompilius,” by 
L. E. Griffin, who was introduced by Prof. William 
K. Brooks (this was read by title); ‘‘On the Use of 
Electric Motors, of the Shunt Type, for Solving Linear 
Differential Equations of any Order with Variable 
Coefficients,” by Reginald A. Fessenden, who was in- 


troduced by Prof. Cleveland Abbe (this was also read © 


by title); Mr. Fessenden also read a paper ‘‘On the 
Prediction of the Physical Properties of the Pure 


Metals;” and Rollin A. Harris, who was also intro-— 
- dueed by Prof. Cleveland Abbe, read ‘‘A Partial Ex- — 


planation of Some of the Principal Ocean Tides.” 
Both of these papers were results of investigations now 
being carried on at the United States Weather Bureau 
in the first instance, and at the United States Coast 


- and Geodetic Survey in the second instance. 


The additional members of the council who are an- 
nually chosen were as follows: Dr. John 8. Billings, 
Dr. Henry P. Bowdich, Pref. George J. Brush, Prof. 
Woleott Gibbs, Mr. Arnold. Hague and Prof. Simon 
Newcomb. 

It was with considerable regret that the Academy re- 
ceived the announcement from Prof. Wolcott Gibbs 
that his advancing years compelled him to resign from 
the presidency of the Academy. Doctor Gibbs is one 


of the three surviving original members of the Acad- 


emy, and the one who has fairly earned the title of the 
‘* Nestor of American Science.” He was for a quarter 
of a century Rumford professor at the Lawrence Scien- 
tific School of Harvard University, and on his retire- 
ment, some ten years ago, he returned to his home in 
Newport, where he has since devoted himself to the 
prosecution of chemical investigations. All of the great 
honors that can be conferred upon an American scien- 
tist have been given to him, and his absence from the 
ineetings in the years to come will be severely felt. 
oo 


AN AMERICAN AUTOMOBILE RACE. 


The first real race of modern motor carriages which 


has ever been held in the United States, was run on 
April 14, on the Merrick Road, Long Island’s splendid 
thoroughfare. The contest was held under the auspices 
of the Automobile Club of America. It was a battle 
royal between five gasoline, three steam carriages, and 
one electric vehicle. The course was fifty miles, and 
the prize a cup, donated by M. Léon Blanchet, was 
won by A. L. Riker, with his electric carriage. The 
with a steam car- 
He was 
followed by A. Fisher, with a gasoline CRETIAES, the 
time being 2:30:01. 

The other competitors was D. Wolfe Bishop, Jr., 

gasoline carriage, 2:37:52; A. C. Bostwick, gasoline 
carriage, 2:46:40; G. F. Chamberlain, gasoline carriage, 
2:48:42; and C. J. Field, gasoline carriage, 3:15:30. 
- Two carriages failed to finish, one of them losing 
a tire. The various towns along the course, from 
Springfield to Babylon and return, have never been 
particularly partial to racing of any kind, but on 
this occasion the authorities not only did nothing to 
interfere with the race, but did excellent work in keep- 
ing the road clear. 

The turn at Babylon was made around two barrels at 


Prof. Theodore 


The 
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cross roads, and was successfully accomplished by all, 
except one steam carriage, whose driver attempted to 
wake the turn too quickly, resulting in the loss of a tire. 
The winning machine carried sixty-four cells of bat- 
tery, arranged in three sections, only two of which were 
used. | 

There were many wheelmen along the course, and 
several motor tricycles and quadricycles went over the 


course, one of them covering it in one hour and fifty- 


eight minutes. 
Sr 
PARIS EXPOSITION NOTES. 

A model of the Brooklyn Bridge, made by the Roeb- 
ling Company, which was shipped on the steamer 
‘‘Pauillac,” has been given up as lost, and a new model 
is being made. It will be sure to create general inter- 
est in Paris when it is exhibited. Miniature trolley 
cars will be run on the tracks. 


In the two boiler annexes there is hardly a single 


plant actually erected, says The Iron Age, and there is 
- also a great absence of gas and oil engines, which were 


in evidence in large numbers in the same locality in 
1899. The United States machinery section is not well 
located, a considerable portion of it being below the 
gallery, which cuts off a great deal of the light. 


‘The market price of admission tickets to the Exposi- 
tion has fallen, and they are now selling as low as 6 
cents. This is caused by the fact that when bonds 


were issued a few years ago to pay the expense of 


erecting the buildings, 65,000,000 tickets went with the 
bonds, and it is now estimated that the attendance 
will fall far below that figure, so that there will be a 
large quantity of the tickets which cannot be used. 
The authorities are requiring anywhere from two to 
five tickets, depending upon the hours of admission. 


The appearance of the grounds is much worse than on 


the opening day, and some of the smaller buildings are 
only just commenced and many of the large buildings 
are still incomplete. The Russian Pavilion is a nota- 
ble exception. 


Eleven of the valuable models of American warships 
have been injured during their transportation from 
New York to Havre on the auxiliary cruiser ‘‘Prairie.” 
The models were inclosed in glass cases which were 
packed in wooden boxes and stowed in the hold. 
During the voyage the rolling and pitching of the ship 
caused them to shift, with the result that the glass was 
broken and this in turn broke and scratched the 
models, cutting their rigging and otherwise injuring 
them. ‘The model of the ‘‘Olympia” suffered the 
greatest damage. It was thought at first that it would 
be necessary to have workmen sent from the Washing- 
ton Navy Yard to repair the miniature vessels, but 


‘the French government offered Assistant Naval Con- 


struector Gillmore facilities for doing this work at the 
shipyard at Cherbourg, which proposition was ac- 
cepted. Itis probable that the repairs will be ofa 
temporary character. 
$$ 0 
CELLULITH. 

In the making of paper it is Known that by beating 
the pulp for a long time, a transparent and elastic 
mixture is obtained, which hardens rapidly on drying, 
covers the fibers and imparts great strength to the 
paper. An amorphous colloidal cellulose hydrate, as 
supposed, is produced, being set free from the cells, 
and acting as an agglutinating substance. This is also 
the theory of the fabrication of vegetable parchment. 

In parchmenting paper by means of sulphuric acid, 
the cellulose is transformed into amyloid, which yields, 
with an excess of water, a gelatinous precipitate, unit- 
ing the remaining fibers, and forming a translucent 
sheet. The cellulith is prepared by a process exclu- 
sively mechanical—the beating of the pulp for a much 
longer time than is necessary for the production 
merely of paper. Acrording to the properties of the 
pulp and the velocity of the revolving cylinder, the 
duration of the operation varies from 40 to 150 hours, 
until all the contents of the vat are transformed into 
a homogenous mass having no trace of fibers. In 
the state of extreme division the material still contains 
a good deal of air, which may destroy its regularity. 
So it is submitted to a new beating for abont two 
hours. 

If the cellulith is to be colored, the colors, soluble or 
otherwise, are added before the heating. The hot cel- 


lulose liquor is received into a reservoir perforated at 


the bottom, from which it drips. With 96 per cent of 
water the consistence is that of thick honey. The 
water is evaporated either in the open air or in a stove 
at 40°. The pulp hardens gradually and finally reaches 
the consistence of horn. Its specific weight is then 
about 4°5. The cellulith may be worked like horn, 
ebonite and other similar substances. and is, as coum- 
pared with celluloid, uninflammable. In mixing the 
cellulith, at the moment of trituration, with sawdust 
and 80 per cent of Jamp black, a kind of very dark 


- ebonite is obtained, dense and susceptible of a polish. 


The new material, says La Revue de Produits 
Chemiques, is adapted to a variety of purposes for which 
horn and other similar substances have been hitherto 
used, 
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AERIAL SWEEP FOR THE PAN-AMERICAN 
EXPOSITION. 

Visitors to the World’s Fair, at Chicago, will remem- 
ber that the Midway Plaisance was by no means the 
least successful feature of that great undertaking. In- 
deed, it was so successful that the lighter and inci- 
dental features of the show were charged with exciting 
more than their legitimate share of attention, to the 
reglect of bona fide exhibits. However that way be, 
itis afact that Ferris wheels, giantswings, exaggerated 
merry-go-rounds and various Titanic instruments of re- 
creation, do retain their attraction for the general fair- 
going public, and it is likely that they will long con- 
tinue to be prominent features at future exhibi- 
tions. 

We present illustrations of a huge revolving platform 
to which the name “‘ Aerial Sweep ” has been given by 
its designer, Mr. L. A. Dietrick, of this city. It is de- 
signed to be erected upon the grounds of the forth- 
coming Pan-American Exposition at Buffalo. It con- 
sists of a tower, partly octagonal and partly circular, 
rising to an extreme height of 378 feet, upon which is 
supported at about its mid-height, a vast rotating plat- 
form, which will be 78 feet in width at the tower and 
will measure nearly 500 feet in length. The first sec- 
tion of the tower will be octagonal in plan, and will 
measure 150 feet in diameter. It will contain four 20- 
foot stories and will rise to a height of 80 feet above 
the ground. At this level the tower will be reduced to 
a circular form with a diameter of 78 feet, the height 
of this section being 64 feet. At the top of this second 
section, 144 feet above the ground, will be located the 
rotating platform or ‘‘sweep,” which will be built of 
light steel trusswork and will extend in opposite direc- 
tions 240 feet from the center of the tower. Its extreme 
width will be 78 feet at the tower and 45 feet at the 
outer ends, on each of which there will be erected a 
two-story bandstand. It will rotate upon a circle of 
12-inch steel balls contained between cast-steel cones, 
which will encircle the upper section of the tower. 
The ends of the platform will be supported by trussed 
steel struts, which will extend from the base of the cir- 
cular tower to a connection with the framework of the 
platform. The struts are stiffened by a system of 
lateral bracing consisting of lattice girders and tie- 
rods. They foot against a massive circular ring, which 
encloses the base of the tower, and the thrust is re- 
ceived by heavy ball-bearings which run in a cone 
bolted around the tower at this point. At the top of 
the large dome-like extension of the tower, and ata 
point 110 feet above the platform, there will be placed a 
collar provided with ball-bearings, and to the collar 
will be attached wire cables which will extend down 
to the outer ends of the platform. The trusses of the 
platforns will be connected with this cable by means 
of vertical suspenders. A system of the cross cables 
will be introduced to steady the platform and give it 
the necessary rigidity. The platform, in addition to 
the two bandstands at each end, will provide a 20 foot 
promenade which will extend entirely around it, afford- 
ing a continuous walk of nearly 1,000 feet. The inner 
side of the promenade will be lined with seats looking 
outward, while a light, close, steel railing will be built 
around the outer and inner exposure of the promenade. 

The whole exterior of the structure below the level 
of the platform will be covered with ornamental staff 
work and will be liberally lighted with windows. The 
nine stories of the interior will be floored over, giving 
an aggregate floor space of 120,000 feet which will 
be used for exhibition purposes. There will be eight 
elevators for the service of various stories, while one 
elevator will carry visjtors to a platform 140 feet above 
the sweep, or about 300 feet above the ground line. 
The structure of the ‘octagonal tower will extend 50 
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L£NVD ELEVATIOS/Y. 
END VIEW OF ROTATING PLATFORM. 


feet above this platform and will earry a 16-foot ball 
in which will be placed a 2,500-candle power electric 
light. ‘Che whole structure will be highly ornamented 
and an elaborate system of electric illumination will 
be afforded by the 12,000 incandescent lights with 
which the structure will be covered. The rotation of 
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the platform will be accomplished by means of a cir- 
cular rack and pinions operated by electric power. 

Each column foundation will consist of a large mass 
of concrete, upon which will be placed heavy base 
plates, 4 feet square, upon which ‘will be erected the 
vertical steel posts that carry the structure. Particular 
attention has been paid to the system of lateral and 
wind bracing, which has been designed to meet the 
waximum wind pressures that are likely to occur in 
the locality of the Exposition. 

i 

A SIMPLE COMPASS WITH A CALIPER-SCALE. 

A patent has been taken out by Leslie Young and 
John L. Ryan, for a compass in which a pencil con- 
stitutes one leg, and which is provided with a scale for 
indicating a distance between the pencil and the pivot- 
leg. The inventors have assigned part of their interest 
to Patrick F. Lynch, 2152 Fulton street, Brooklyn, 
New York city. 

The pencil is surrounded by a tapered longitudi- 
nally-split sleeve, which can be clamped tightly into 
engagement with the pencil by means of a clamping- 
ring. A collar also surrounds, and moves on the pencil. 
The upper end of the 
pivot-leg of the com- 
passes, bent at right 
angles to the body, 
is pivoted toa lug on 
the collar. The up- 
per end of the pivot- 
leg is, furthermore, 
connected with a lug 
on the sleeve. To a 
second lug on the 
sleeve an adjusting- 
screw is attached, 
which passes through 
openings in lugs 
formed on the collar. 
Between the collar- 
lugs is an adjusting- 
nut. From the en- 
graving it will be 
seen that the lugs 
through which the 
screw passes are op- 
posite those to which 
the metal leg and its 
link are pivoted. 

A ealiper-scale extends down from the sleeve and 
moves between two guides, one of which is made in 
the form of a pointer playing over the seale. 

When the adjusting-nut is turned, the collar is moved 
on the pencil, thereby causing the pivot-leg to move 
inwardly or outwardly, depending upon the direction 
in which the nut is turned. The distance between the 
lers can be determined by the scale and pointer. The 
devise is both cheap and simple in construction. 

+ 0 
Packing Butter in Glass. 


A new use has been found for glass. It consists in 
packing butter in a box made of six sheets of ordinary 
window glass, the edges being covered with gummed 
paper. The closed box is then enveloped in. a layer 
of plaster of paris a fourth of an inch thick, and it is 
covered with aspecially prepared paper. As the plaster 
is a bad conductor of heat, the temperature inside the 
hermetically sealed receptacle remains constant, being 
unaffected by external changes. The cost of packing 
is only about 2cents per pound. It is used to a great 
extent in Australia. Butter has been sent from Mel- 
bourne to Kimberley, in Africa, and the butter was 
found to be in a perfectly sound condition. Cases are 
now made which hold as much as 200 pounds of butter. 
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TOWER AND ROTATING PLATFORM DESIGNED TO BE ERECTED AT THE FORTHCOMING PAN-AMERICAN EXPOSITION. 


Height of tower, 878 feet. Length of platform, 480 feet. 
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THE USE OF ACETYLENE IN RAISING SUNKEN 
VESSELS. 

The simplest method of raising sunken vessels con- 
sists in using the buoyant force of the air contained in 
easks hermetically sealed, When, however, the work 
of floating a ship is unusually arduous and difficult, 
special apparatus must be eimployed. Metallic reser- 
voirs then take the place of the casks, which reservoirs 
are filled with water, submerged, and afterward 
pumped out and filled with air. 

Would it not bea far simpler plan, asks a writer in La 
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Acetylene Generator with 
Simple Valve. 


Generator with Electric 
Starting Device. 


Fig 3. 


Fig. 2. 


Figs. 5 and 6.—FLOATING 
, GAS BAGS.| 


Revue Générale de Chimie Pure et Appliquée, to obvi- 
ate the necessity of employing heavy and bulky liquids 
to sink the reservoirs, complicated pumping machinery 
and auxiliary apparatus, and a labyrinth of pipes 
which increases in intricacy with the depth to which the 
reservoirs are submerged, by generating the necessary 
buoyant gas below water ? 

When the possibility of manufacturing calcium car- 
bide on a larger seale was assured, experiments in this 
direction were made by a French engineer, L. Matignon, 
these have been so successful that a company has 
been formed for the purpose of using acetylene in 
raising sunken vessels. 

For the casks and reservoirs previously mentioned, 
stout rubber bags are substituted, which, when not 
in use, take up but little room. Before submersion 
they are covered with a netting, from which a bar or 
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Fig. 1.—RUBBER GAS-BAG CONNECTED WITH ITS GENERATOR. 


Modified Form of Generator with 
Electric Starting Device. 


Fig. 4. 
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beam is suspended. To the bar chains are lashed 
which run under the bottom of the ship. The bags 
are connected by means of pipes with acetylene gene- 
rators. 

The generator, illustrated in Fig. 2, was the first form 
used, but was soon supplanted by a more improved 
apparatus. This original generator consisted of a 
sheet-iron tank, #, in which the carbide was contained. 
Water was supplied by means of the valved pipe, s. 
The valve itself was controlled from the surface by 
means of acord. The difficulty experienced in operat- 
ing several generators simultaneously led 
to the adoption of the system pictured in 
Fig. 3. 

In this apparatus the gas outlet serves 
also as a means for introducing carbide 
and for cleaning the interior. When the 
leaden diaphragm, p®, has been perforated 
by the discharge of the electric detonator, 
p, water rushes through the pipe, ¢, and 
enters the tank. 

The detonator consists of a bronze cyl- 
inder, recessed to form a cavity, closed at 
one end. A eartridge is contained in the 
cavity, composed of paraffined paper and 
fitted with the terminals of two electric 
conductors, connected by a fine platinum 
wire enbedded in a small charge of pow- 
der. When acurrent of sufficient strength 
passes through the cunductors, the plati- 
num is heated to incandescence and dis- 
charges the powder. Any other electric 
detonator can be used, but the cartridge 
described possesses the inerit of simplicity. A 
battery of accumulators or of Leclanché eells is 
employed to explode a series of ten detonators. 

The apparatus, illustrated in Fig. 4, is an im- 
provement on the Matignon device, because it per- 
mits the removal of the hydrate of lime and pre- 
vents an excessive pressure of gas. An electric de- 
tonator, py, counterbalanced by a weight, p’, is also 
used. The lead plate, p*, is pierced, as before, by 
the discharge to admit water to the carbide. 

tt — a am 
The Prevention of Dust in Mines, 

The appalling results of explosions and the 
dangers of dust in mines and other places be- 
ing recognized, and extended knowledge hav- 
ing been gained by recent experiments and ob- 
servations, the highest importance may be 
attached to ‘the prevention of accumulation 
and methods devised for decreasing the danger. 


explosions have taken place, that the explo- 
sive force and the flame is most destructive in 
the main galleries where the newly made dust is 
being continually carried. The results of the ex- 
periments show that we. must treat mines where 
the element of dust is found with as much care 
as a powder magazine. Many attempts have been made 
to water or damp the dust lying on the roads, walls 
and chambers in coal mines. An arrangement has 
been perfected for lightly wetting the coal and dust 
on the top of each tub as it leaves the siding in the 
mines where the engine setts run at a high rate of 
speed against strong currents of air and the same ar- 
rangement can be applied to dust at the screens and 
coal stores, and to pulverized coal to be sent to coke 
ovens, where explosions and accidents have taken 
place from dusty coal. A newly devised method for 
obviating and diminishing the risk of loss from coal- 
dust explosions was described by R. Harle, in a paper 
read before the North of England Institute of Mining 
and Mechanical Engineers, and published in Transac- 
tions of the Institution of Mining Engineers. The ar- 
rangement consists of means for automatically damp- 
ing each tnb so as to prevent 
the escape of dust and to 
moisten it to the same extent 
as in damp mines. In such 
mines no trace of dust can be 
found and few explosions (if 
any), either from shot-firing 
or dust have taken place and 
this safety confirms the theory 
that damp is effectual in miti- 
gating the effect of coal dust 
explosions. The apparatus is 
fixed at the outer end of the 
siding where the tubs are ar- 
ranged to start on their jour- 
ney tothe shaft. It consists 
of a perforated pipe or spray- 
er and allows water to spray 
over the area of each tub as 
it passes under the apparatus. 
The valve of the sprayer may 
be actuated by wheels pass- 
ing over a projection in the 
rails or by some other part of 
the tub. It has been found 
in practice that one pint of 
water sprayed over each tub 


It is admitted and proved beyond doubt, where. 
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is sufficient to moisten the dust and prevent it from 
rising so that a tank containing about 70 gallons is 
sufficient to moisten an output of about 150 tons per 
day. 


$$ +8 


A NEW STORAGE BATTERY. 

A storage-battery has been introduced by the 
United States Battery Company, of 253 Broadway, 
Manhattan, New York city, which is remarkable for 
its high voltage, small weight, and compactness. The 
battery is of the zinc-lead type, the zinc being made in 
the form of an amalgamated plate coiled so as to fit 
snugly against the glass wall of the cell, and the lead 
element being composed of a great number of spongy, 
superposed peroxide plates suspended from the insu- 
lated and acid-resisting cover of the cell and connected 
with the positive terminal. The zinc plate is connected 
with the negative terminal by means of an amalga- 
mated copper rod, offset so as to pass between the 
plate and the glass wall of the cell. The rod at and 
above the level of the electrolyte is protected from 


A NEW STORAGE BATTERY. 


corrosion by arubbertube. The jarat the top is formed 
with a shoulder provided with an annular groove filled 
with adhesive wax, into which the cover is pressed. The 
cover is thereby perfectly sealed, and is yet readily re- 
movable. Ihe construction prevents the creeping of 


salts over the edge of the cell, a defect common to 


many batteries in which zine is used. Current leak- 
age (common to unsealed accumulators) is likewise pre- 
vented. Hitherto an electro-motive force higher than 
two volts per cell has not been regularly reproduced. 
The cell in question, however, registers 2°65 volts ona 
full charge and discharges without fluctuation to 2 
volts. The discharge can be carried still further with- 
out material injury. By connecting the terminals with 
u direct electric current, using incandescent lamps or 
other resistance, the cell ean be recharged. The rate 
of charging, it is stated, is proportionately higher than 
with most accumulators, and the time required con- 
siderably shorter. Ina 5 ampere-hour cell, the posi- 
tive element weighs but 6 ounces. The positive and 
negative elements, together with the electrolyte weigh 
17 ounces, giving an efficiency of 12 watt-hours per 
pound of battery. The makers claim that the cell is 
the only accumulator which is made so that it can be 
carried in stock by dealers in a fully charged condition 
without deterioration. The cell is shipped fully 
charged; and is placed in active service merely by 
pouring in the electrolyte. 
_ 2 t+ Or Oo 
The Temperature of the Ocean. 

Sir John Murray, in his Presidential address before 
the Geographical Section of the British Association, 
brought out some interesting facts as to the tempera- 
ture of the ocean at great depths. The data obtained 
up tothe preseat time shows that at a depth of 180 
meters the temperature of the water remains nearly or 
quite invariable at all seasons. It is estimated that 92 
per cent of the mass of water is at a temperature be- 
low 4'4° C. Nearly all the deep water of the Indian 
Ocean is below 1°7° C., this temperature being about 
the same fora great part of the South Atlantic and cer- 
tain parts of the Pacific, but in the North Atlantic and 
the greater part of the Pacific the temperature is higher. 
For depths beyond 3,600 meters the mean temperature 
of the North Atlantic is one degree greater than that 
of the Indian Ocean and a part of the South Atlantic. 
The mean temperature of the Pacific has an intermedi- 
ate value. As the depths of the sea constitute an ob- 
secure region where the solar rays cannot penetrate, it 
follows that vegetable life must be absent upon 93 per 
cent of the bottom. 
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Science Notes. 


A whale has been found with a harpoon in its body 
which, by its mark, showed that it must have been 
hurled at the whale at least thirty-six years ago. 


Germany is Keenly alive to the necessity of a knowl- 
edge of the languages of the countries in which they 
foresee advantages for trade. 
schools have asked the Russian Ministry of Finance 
to aid them in procuring teachers of the Russian lan- 
guage. 

The Union Pacific Railway Company is providing 
its offices in large cities with a mutoscope for display- 
ing some of the interesting points along the Overland 
route. Six sets of views have been provided, one of 
them being the Overland Limited going at a speed of a 
nile a minute. | 


Monte Baldo, between Lake Garda and the valley 
of the Adige, in Italy, was once the center of voleanie 
action, but in the early part of the present century 
this activity had apparently ceased. Last March, how- 
ever, an indistinct rambling was heard in the moun- 
tains which seem to come from the interior of the 
mountain. Deep fissures formed on the crest, whence 
hot steam is still ejected from time to time, which 
melts all the snow in the neighborhood. The indica- 
tions are very similar to the preliminary symptoms 
which preceded the terrible eruption of Mount Tara- 
wera in New Zealand, some thirteen years ago. _ 


The new Memorial Hall, at the United States Mili- 
tary Academy, at West Point, on the Hudson River, is 
a gift of Brevet-Major-General George W. Cullum, and 
is a receptacle of statues, busts, mural tablets, and 
portraits of distinguished officers and graduates of the 
academy. The building was built from designs by 
McKim, Meade and White, and the cost was $250,- 
000. It stands facing the main parade, upon the high 
bluff overhanging the Hudson River. As a military 
memorial and museum, it is, asa building and as regards 
its purpose, without a rival in this.country. It isto 
be made the repository of the most important memo- 
rabilia of our wars, as well as a monument to the com- 
manders who have graduated from this school of war, 
and who have served with the highest distinction in 
the armies of the United States in every conflict from 
1812 to the present day. — 


Senator Chandler has offered an amendment to the 
Naval Appropriation Bill providing for civilian control 
of the Naval Observatory. This is in accordance with 
the recommendation of many American men of science 
who. consider that this important institution should 
not be under the control of naval authorities. It is 
proposed to have as a permanent astronomical force 
an astronomical director, first, second, third and 
fourth astronomers, each having an assistant, together 
with such computers and other employees as are now 
authorized. A director of The Nautical Almanac would 
also be appointed. It provides for a board of visitors 
without compensation, composed of six astronomers 
and three citizens, who shall annually investigate the 
institution, and upon whose recommendations vacan- 
cies in the staff shall be filled. 


It is stated that German surgeons have discovered 
that the delicate irembrane which lies inside of an egg- 
shell will answer as well as bits of skin from a human 
being to start healing over by granulation, in open 
wounds which would not otherwise heal. The discovery 
was used for the first time in this country on a patient 
in the Seney Hospital in Brook! yn, and the trial of it has 
been most successful. The surgeons have long known 
that healing by granulation requires ina weak pa- 
tient some point or points around which the granula- 
tion can cluster and grow. For this purpose they 
have had to rely upon bits of human skin taken from 
some person who was willing to submit to the painful 
process of having these bits cut out. In the present 
instance the surgeons remembered the German dis- 
covery and, getting some fresh eggs, tried the lining 
membrane of the shell, with the result that it proved 
to be a perfect substitute. 


Some interesting experiments have been earried on 
in the University of Genoa, with the view of observing 
the temperature of the animal body during fasting, 
and the rate of assimilation of carbohydrates. The 
experiment demonstrated the ability of sugar to raise 
the temperature of an animal when it has fallen during 
fasting. When sugar was administered it caused a 
rapid rise of temperature during the first ten or fifteen 
uiinutes, and in one or two hours the temperature will 
reach a maximum which will be sustained for a period 
of time depending upon the amount of sugar. This 
effect is said to be most marked after a long fast, when 
the temperature is the lowest. 
opposite effect, as the sugar is more readily assimilated 
by a starving animal. After bread is given, the tem- 
perature will rise, but more slowly than with sugar, 
and the rise is most rapid with animals whose period of 
starvation is short and whose temperature is not too 
low. Prof. Masso states that with sugar he has suc- 
ceeded in restoring the vitality of dogs which were in 
a serious condition of hypothermia, while the admin- 
istration of albumen to others failed to save their lives. 


German commercial . 
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The Electrical Illumination at the Pan-American 
Exposition, . 

The electrical illumination at the Pan-American Ex- 
position of 1901 will probably be the most notable 
achievement in this line in the annals of electrical en- 
gineering, in this country, to say the least. The Court 
of Fountains, which has an area of 850,000 square feet, 
will be brilliantly lighted without the aid of a single 
are light. One hundred thousand incandescent lamps 
of 8 and 16 candle power will be used, resulting in an 
illumination highly diffused, and with no intense points 
of brilliancy—in fact, light without shadows will thus 


be obtained. The electrical tower which was illus- 


trated in the last week’s issue of the SUPPLEMENT 
will form the center of a beautiful vista. It is 300 feet 
high and is surrounded by harmonious colonnades. 
In front and facing the Court of Fountains is a niche 
70 feet high and 380 feet wide. There will be an exten- 
sive water display in this niche, consisting of individual 
drops of water subjected to elaborate electrical effects. 
Each drop will, as it were, become a prism permeated 
with color. Surrounding the electrical tower is a basin 


90,000 square feet in area. In front of the niche will — 


be an illuminated cascade, the waters of which finally 
flow into the basin, where there will be numerous pieces 
of allegorical statuary rising from the water. 

Designs are also being developed for electric foun- 
tains to embellish the interior courts of several build- 
ings ; also for the illumination of the Grand Canal over 
its course of several miles. Floating attractions will 
form a point of interest on the great lake called the 
‘*Gala” Water. 


A WINDOW MIRROR. 
Our illustration represents a simple contrivance, in- 
vented by Mr. Oscar Hillstrom, Sedgwick and Lind 
Aves., New York city, by means of which it is possible 


THE HILLSTROM WINDOW MIRROR. 


to observe what is passing in the street without open- 
ing the window. 2 
The device is a reflector made in the form of a 


pyramid, the four sides of which are lozenge-shaped 


mirrors. The reflector is supported at the side of a 
window by weans of an arm, which can be fitted either 
in a socket formed on a web extending across the base 
of the reflector, or in registering openings formed in 
the web and in the apex of the pyramid. 

If the arm be inserted in the socket of the web, the 
reflector is held so as to enable one to see objects or 
persons at each side of the window, as well as above 
and below the window. In Fig. 2 the reflector is 
shown placed in a vertical position, by passing the 
upper end of the supporting arm through the openings 
in the web and apex. When the device is thus ar- 
ranged objects above the window can be seen. The 
reflector can be placed with its apex pointing down, 
merely by reversing it from the position shown in 
Fig. 2. When the contrivance is thus mounted, ob- 
jects below the window are reflected into the room. If 
the device be arranged as first described, the opening 
in the apex is closed by a rubber stopper, which serves 
as a fender to prevent the breaking of the mirrors or 
of the window-pane. 

The reflector, it is evident, can be used in armories 
and towers, the grilled windows of which are so narrow 
that it is usually impossible to see objects at either side. 

—_———-»)+4>———————_______—_——_ 

A HORSE race in Venice seems to be an absurdity for 
the only horses she possesses are the bronze ones in 
front of her great Basilica of St. Mark’s. Venice is, 
however, to have a race meeting this year and a con- 
siderable sum has been raised. A race course is being 
laid out on the Campo di Marte, the old drill ground 
near the railroad station. It will be the first horse race 
Venice has ever seen. 
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Engineering Notes. 

The London and Northwestern Railroad Company 
has just completed its four thousandth locomotive at 
the works at Crewe, and if will be sent to Paris to the 
Exposition. | 

A writer ina Russian journal estimates that to reach 
the level of other European countries, Russia would 
have to construct 53,000 additional miles of railroads, 
not including Siberia, in order to have the length of 
its railways commensurate with the population. 


Three Prussian officers have made a quick trip from 
Berlin to Prague in a balloon. They left at 2 o’clock 
in the afternoon and came down at 5 o’clock, having 
risen to an altitude of 10,000 feet during a part of the 
journey. The distance between the two cities is cov- 
ered by an express train in seven hours. 


‘The Ferris wheel which was one of the great attrac- 
tions at the Chicago Exposition, and which was re- 
erected at Wrightwood Avenue and North Clark 
Street, Chicago, is to be removed. It is estimated 
that the cost of the removal will be $30,000 and ifa 
bid is not made in ashort time the receiver of the com- 
pany will be compelled to sell it as scrap iron and 
steel. 


In view of the increased cost of traffic through the 
advanced prices in coal and iron, the railway com- 
panies of England have decided to raise the excursion 
fares during the ensuing holiday season. Fares up to 
five shillings will be advanced by three pence over that 
sum, and up to ten shillings by six pence, and on fares 
over that amount, by one shilling. The new scale will 


apply to both day and half-day trips, and also to 


tickets for longer periods issued at holiday rates. 


The Scottish Paper Makers’ Association offers a prize 
of $500 for (A) the best study of the lye obtained in 
boiling Esparto grass and a quantitative analysis of 
this lye; (B) best practicable process of separating and 
preserving in some useful form the waste material ob- 
tained in the manufacture of Esparto products (Espar- 
to lye, fiber containing drain water, lime residue); (C) 
commercially practicable method of utilizing the re- 
covered material. Communications are to be ad- 
dressed to G. Munro Thomson, W.S., 123 George 
Street, Edinburgh. The competition closes July 1, 
1900. | 

Notwithstanding the fact that a truck carrying a 
new cable for the Metropolitan Street Railway Com- 
pany, (N. Y.), had wheels with tires 8 inches wide, the 


' truck got stuck on the ear tracks at Fourteenth Street 


and Fifth Avenue recently. It was drawn by thirty 
horses and the cable weighed 52 tons. The horses were 
arranged in two strings of seven spans each, and two 
large Normans were attached to the wagon pole in the 
The truck finally succeeded in con- 
tinuing its journey. Loosely laid paving stones were 
either jammed into the earth or pulverized and in 
many places the grooves were left in the street. 


Flexible metallic hose is recommended in preference 
to india-rubber hose for mining purposes. The hose is 
formed of a metal band rolled up like a screw thread, 
the specially profiled edges of the band engaging in 


one another so as to form a continuous joint; and a 


cord of india-rubber or asbestos depending upon the 
use to which the hose is to be put, is entirely enclosed 
by the metal and fills up the space between the edges, 
making a continuous tight joint, while. the metal pipe 
has considerable flexibility. Galvanized steel and 
phosphor-bronze are chiefly used, and pipes are made 
for any pressure up to 8,000 pounds. Careless handling 
is apt to cause leakage, but this is counteracted by 
making the hose double, the winding of the inside and 
outside portion being in contrary directions. 


A novel scheme for impounding débris in the Yuba 
River, in California, has been worked out, mainly by 
Assistant Engineer Hubert Vischer, says The New 
York Evening Post. The problem of governing vast 
quantities of eroded detritus in torrential streams was 
practically new, the California papers claim, about 
the only former attempt in this line being at the head- 
waters of the Rhine, where denudation of soil made 
trouble for Swiss peasants like that sought to be rein- 
edied in California. In the Yuba the coarse material 
is to be held by long and comparatively low dams at 
different points, but the most novel feature is that to 
take the fine sediment out of the water. There is to 
be a settling-basin three miles long into which the 
river will all flow at ordinary stages. If the water 
poured out in a stream at the lower end, the currents 
would prevent much settling. So Mr. Vischer has de- 
vised a scheme to make the water percolate through 
eight pyramidal structures of logs, planks, cement and 
eracks. The water will flow through a great number 
of half-inch (or less) slits from all sides of the pyramids, 
which are to have seventy-foot bases and are to be 
strung across the basin. The flow can thus be regu- 
lated and currents avoided. This basin is calculated 
to hold 14,000,000 cubic yards of fine sediment, and can 
be enlarged to hold 50,000,000 cubic yards more. The 
estimated cost of the work is $800,000, and $500,000. of 
State and national money has been available since 
1896, awaiting a practical solution of the problem. 
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THE HYDRAULIC SYSTEM OF AIR COMPRESSION. 

There are some inventions which appeal to one’s 
mechanical instincts at the very first sight, the. prin- 
ciples upon which they are based being so perfectly 
sound, and the mechanical means adopted to achieve 
the desired results so admirably chosen, that the de- 
vice carries its own credentials. Of this character is 
the new system of air compression illustrated upon the 
front page of this issue, which has been in successful 
operation for the past two years at Magog, Quebec, 
where it has shown very economical results. In speak- 
ing of the system as new, we are aware that its prin- 
ciples are old, being found in the water-blast of the 
ancient Catalin furnace; but we believe this is the 
first time that hydraulic air compression has been suc- 
cessfully applied in competition with the other well- 
known systems of air compression. 

Weare all familiar with the methods commonly 
adopted in which the work is done by compressors 
operated by steam or some other suitable power. One 
of the latest air compressing plants of the standard 
type is that erected to farnish compressed air for the 
crosstown ears of the Metropolitan Street Railway 
Company. This plant, which was illustrated in the 
SCIENTIFIC AMERICAN, of September 16, 1899, nay 
be taken as representative of the most advanced state 
of the art where steam compressors are used. The air 
is compressed in four stages, with cooling between 
each compression. The intermediate cooling is neces- 
sary to keep down the temperature of the air and 
deliver it to the storage tanks at the desired teim- 
perature and pressure for use on the line. A plant 
of this kind is necessarily complicated and costly. - 


The bydraulic air compressor, as herewith illustrated, 


is very simple in its construction, all that is required 
being the provision near a suitable waterfall of a ver- 
tical shaft, a large vertical iron pipe, and two receiv- 
ing tanks, one at the top and the other at the bottom. 
Beyond the slight repairs which may be necessary 


after a considerable lapse of time, there is practically — 


no expense for operation, and the system once started 
will ran uninterruptedly, the plant which forms the 
subject of our illustration having been in continuous 
operation, day and night, since it was first started, 
more than two years ago. The expenses for repairs 
and attendance have been absolutely nothing during 
this period. 


This plant, which is situated at Magog, Quebec, was - 


installed to furnish power for the printing works of the 
Dominion Cotton Mills Company. The head of water 
is 22 feet, and a series of tests made by Prof. McLeod, 
of McGiil College, Montreal, showed that 100 horse 
power is being delivered with a hydraulic efficiency of 
70°7 per cent. The water is conveyed through the pen- 
stock, A, to the upper tank, B, which is known as a 


receiving tank, where it rises to the same level as the 
original source of supply. Projecting upwardly through - 
the bottom of the receiving tank is the compressing or. 


downfiow pipe, C, which is 44 inches in diameter. The 
pipe extends down through a vertical shaft or well, 
HH, which measures 10 feet by 6 feet in section, and is 128 
feet deep. At the bottom of the shaft the compressing 
pipe enters a large tank, 17 feet in diameter by 10 feet 
in height, which is Known as the “air chamber and 
separator.” The water flows through the penstock, A, 
and the pipe, C, to the air chamber, D; out under the 
lower edge of the air chamber and then up through 
the vertical excavated shaft to a tinal discharge 
through the tailrace, #. Suspended above the flaring 
mouth at the top of the down-flow pipe is a head piece, 
J, which consists of a bell mouth casting, b, opening 
upward, a cylindrical and conoidal casting, ¢, and a 
circle of small vertical air supply pipes, d, each of 
which has, at its lower end, a number of small air inlet 
pipes, extending from it toward the center of the com- 
pressing pipe. The head piece is raised and lowered 
by means of a hand wheel and a screw, f. 

The supply of water to the compressor is governed 
by the depth to which the head pieee is lowered into 
the water, the water entering the compressing pipe by 
way of the annular and variable opening, between the 
two castings, A and B. Asitentersthe compressing pipe 
it flows among and in the same direction as the small 
air inlet pipes, D, and produces a partial vacuum, with 
the result that the atmospheric pressure drives the air 
through the air space into the inrushing water in in- 
numerable small bubbles, which are carried by the 
water down the compressing pipe. As the bubbles 
descend they are subjected to a pressure due to the 
hydraulic head, the final pressure when they reach the 
bottom of the pipe being, of course, proportional to 
the column of return water in the shaft, #, and the 
tailrace, | 

The reduction of volume and increase of pressure 


of the air bubbles is shown in the diagram on the 


front page, the volume decreasing from 1 to "227, 
with an increase of pressure from 0 to 50 pounds to the 


square inch. At the bottom of the compressing pipe — 


is arranged a circular table or diaphragm, K. Equiva- 
lent tothe ‘‘ altar” of the old “ trompe,” or water blast, 
called the disperser, and in its center, immediately 
below the pipe, is another conoidal easting which serves 
to change the direction of the flow of water and air 


termediate coolers of the ordinary systems. 
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from the vertical to the horizontal, directing it toward 
the cireumference of the separating chamber, D. After 
flowing over the edge of the disperser, the water is con- 
ducted back to the center by the action of an apron, 
I, and then returns again toward the circumference, 
finally passing beneath the bottom of the air chamber 
and rising through the shaft to the tailrace, # Dur- 
ing the passage of the water through the separating 
tank, where its movement is slow compared with the 
vertical motion in the compressing pipe, the air, on 
account of its buoyancy, rises through the water and 
collects in the upper part of the air chamber, as 
shown, such of the air bubbles as are carried beneath 
the table, K, escaping to the upper part of the air 
chamber through a series of pipes, YZ. The air in the 
chamber is kept at nearly uniform pressure by the 
weight of the water in the shaft and tailrace. The 
compressed air is led from the air chamber through 
the vertical pipe, J, to an automatic regulating valve, 
P, aud from this it is carried to the engiues,-or, if the 
power is to be used at a distance, a connection is 


made at P with the pipe line. 


The pressure of air'in the separating chamber is 0°43 
pounds on the gage for each foot of difference in level 
between the surface of the water in the tailrace and the 


level of the surface of water in the separating cham-. 


ber. As the air space in the separating chamber of the 
largest plant is not likely to exceed 10 feet in depth, the 
variation of air pressure, as this fills or empties of air, 
will not exceed four pounds to the square inch. 

The hydraulic system of air compression has a dis- 
tinct advantage in the fact that the compression is 
isothermal. One of the chief difficulties in the com- 


pression of air by the usual methods is connected with 


the increase of temperature due to compression and to 
the condensation of water vapor. This condensation 
may be due either to a fall of temperature or an 
increase of pressure, or both. The heat of comm- 
pression is one of the permanent, non-recoverable, 
losses which must be written down against the ordi- 
nary method of compressing; for the heat which is 
lost by radiation represents a large part of the work 
done in compression, and no serious effort has been 


-inade, and probably no successful effort ever will be 


made, to recover the heat which is now carried away 
in the cooling water of the cylindrical jackets and in- 
In the 
hydraulic air compressor the bubbles of air during 
their passage down the compressing pipe are kept cool 
by the body of water which surrounds then. 

As the bubbles take from 10 to 25 seconds to descend, 
according to the depth of the pipe, the process of com- 
pression is rather slow, and the temperature of the 


water is scarcely affected by the heat that it absorbs 


from the air during its compression. The air bubbles, 
therefore, are compressed at a constant temperature, 
and the excess of moisture due to the increasing pres- 
sure is deposited on the wallsof the bubble as it de- 
scends. Hence, by the time the air is collected in the 
separating chamber, it carries the low temperature of 
the water and is practivally free from moisture. 


A series of tests made shortly after the first plant | 


was put in operation showed that 100 horse power in 
air was being delivered with an efficieney of 62°4 per 
cent. The number of air inlet pipes was then in- 
creased, with the result that an efficiency of 70°7 per 
cent was obtained. It is believed that the diameter of 


the separating chamber is at present toosmall, with the 


result that 20 per cent of the air that is compressed 
fails to separate and is retained and carried away by 
the water up the shaft. It is expected that with an 
enlarged chamber the plant will show a hydraulic 
efficiency of over 82 per cent. It is claimed by the de- 
signer that the best turbine and mechanical compres- 
sor will not give an efficiency from water to air of over 
55 per cent. | 
The second hydraulic air compressor to be installed, 
is located at Ainsworth, in the Kootenay mining dis- 
trict of British Columbia. The compressed air in this 
ease is to be transmitted about four miles, and distrib- 


uted among the silver lead mines of that locality. 
The compressing pipe in this case is 29 inches in diame-. 


ter, and the air pressure obtained is 85 pounds to the 
square inch. In another plant which is now being con 
structed at Peterborough, Ontario, a gage pressure of 
25 pounds to the square inch will be realized. The 
plant which is being constructed at Norwich, Conn., 
will give 1,365 horse power, at a pressure of 85 pounds 
per square iuch, the depth of the shaft in this case 
being 203 feet and the diameter of the coipression 
pipe, 13 feet. The air will be transmitted to a distance 
of four miles. The first tests of the efficiency of the 
Magog plant were made by C. H. McLeod, Professor 
of Civil Engineering, of McGill College. We are in- 
formed by Mr. Charles H. Taylor, who is the inventor 
and patentee of the system, that it is proposed in the 
future to increase the efficiency of the compressor by a 
system of heating the air prior to expanding it in the 
motors. . 

We are indebted to Mr. John A. Inslee, of the Con- 
tinental Compressed Air Power Company, Philadel- 
phia, for courtesies extended in the preparation of 
this article. | 
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Automobile News. 

There are 5,207 motor cycles in France on which the 
annual tax has been paid, says The Automotor Jour- 
nal. 

An automobile recently covered the distance from 
Coventry to London, 92 miles, in four hours, this being. 
an average of 23 miles an hour. 


The Assembly Committee on Judiciary of the State 
of New York, has reported the bill of Assemblyman 


Apgar, of Westchester County, which is intended to 


prevent the reckless operation of automobiles. To 
reach this end the measure provides that no one shall 
run an automobile without a license procured from a 
specified examining board. One dollar is to be charged 
for an exainination and $2 is added for the issuing of a 
license, which may be revoked upon satisfactory proof 
of drunkenness, incompetency or reckless driving of 
the licensee. 


An automobile show will be held in Madison Square 
Garden the first week in November. It will be held 
under the auspices of the Automobile Club of Ameri- 
ea, and will be the first exhibition of automobiles on 
a large scale ever held in this country, and it is ex- 
pected that vehicles of European manufacture will be 
included in the exhibit. A circular track will be pro- 
vided in the Garden, so that various types of automo- 
biles can be shown. 


The Automobile Club of London will have a motor 
ear trial from April 23 to May 12, the course being 
1,000 miles. The course is from London to Edinburgh 
and return, and includes one-day exhibits at Bristol, 
Birmingham, Manchester, Edinburgh, Newcastle-on- 
Tyne, Sheffield, and Leeds, and shorter exhibitions at 
other places. A number of prizes will be offered, and 
it is expected that a large number of motor carriages 
of various classes will participate. 


The Baltimore and Ohio Railway Company, has 
established an automobile service at Washington, 
D. C., in connection with their trains. This is be- 
lieved to be the first railroad to introduce this means 
of transportation regularly to and from a railroad sta- 
tion. An electrical system is used. Two small trunks 
ean be carried on supports on each vehicle and addi- 
tional baggage can be placed upon the top. As the 
streets in Washington are in very fine condition there 
is every prospect of the service being successful. 


A party of Frenchmen are to attempt to reach the 
Klondike in an automobile. They are to take with 
them a Bollée carriage in which the rear driving wheel 
is spiked and the front wheels are taken off and re- 
placed by runners. We have already illustrated a 
Boliée carriage which has been metamorphosed in this 
way. The car will draw a sledge carrying 250 liters of 
petroleum spirits, and a motor tricycle which will be 
used for assisting the carriage when necessary. The 
usual means of transport to Vancouver, Skagway and 
Lake Bennett will be used, from which point the horse- 
less carriage journey will begin. It is very easy to 
prophesy the ultimate fate of the carriage. 

Two of the largest traction engines in the world 
and eight steel carriages for use in the mining district 
of Siberia were shipped, March 15, from San Leandro, 
Cal. There has also been planned a carrying service | 
across the desert in China in competition with the 
trade now done by means of camels. It is “said” that 
the camels can carry only about 600 pounds each and 
make only 20 miles a day, while traction wagons will 
carry ten tons each and can make 60 miles. It is ex- 
pected to have 50 engines and 38,000 wagons actively 
engaged within a year. Anagent is now at Bucyrus, 
Ohio, says The Railway Review, purehasing the first 
installment of 10-ton traction wagons and engines with 
which to haul thei. 


A decision of considerable importance was rendered 
on appeal at Rochester, New York, by Judge Suther- 
land. The circumstances were as follows: ‘The inven- 
tor of a gasoline carriage was sued by a tradesman for 
damages, due toarunaway caused by the horseless 
vehicle. Judgment was given to the plaintiff, and the 
defendant appealed the ease, with the result that the 
judgment was reversed. The Court said: “If one 
should find it desirable to go back to primitive methods 
and trek along acity street with a four-ox team and 
wagon of the prairie schooner variety, it would possibly 
cause some uneasiness in horses unused to such sights. 
Yet it could not be actionable, in my opinion, if a run- 
away should result, provided due care were shown not 
unnecessarily to interfere with the use of the highway. 
Horses may take fright at conveyances that have be- 
come obsolete, as well as those which are novel; but 
this is one of the dangers incidental to the driving of 
horses, and the fact cannot be interposed as a barrier 
to retrogression or progress in the method of locomo- 
tion. Bicycles used to frighten horses, but no right of 
action accrued. The temporary inconvenience 
and dangers incident to the introduction of these mod- 
ern and practical modes of travel upon the highway 
must be subordinate to the larger and perinanent bene- 
fits to the general public resulting from the adoption 
of the improvements which science and inventive skill 
have perfected.” 
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THE VAGARIES OF A RAILROAD WRECK. 

We present a photograph of a recent railroad wreck 
which, on account of the curious effects of suddenly 
arrested momentum which it portrays, is worthy of 
something more than a passing mention. Ina recent 
issue we gave an illustration of a collision which re- 
sulted in a locomotive climbing onto the platform of a 
50,000-pound freight car, which stood up 
so nobly under the burden that it was 
utilized to carry the wrecked. engine to 
the nearest repair shop. It is decidedly 
interesting to study photographic views 
of railroad collisions with a view to noting 
what is the least line of resistance along 
which the momentum of the train exerts 
itself. Asa rule the direction is a lateral 
one, the ears usually spreading {to the 
right and left; but occasionally the line 
of least resistance lies in a vertical plane, 
and one train will mount the other, as 
in the case we illustrate. In other eol- 
lisions, conditions of resistance are so 
well balanced that the two trains pile up 
into an indistinguishable mass of wreck- 
age. | 

The accompanying photograph, which 
was. furnished us by Mr. G. F. Belknap, 
of Chicago, present a wreck which oc- 
curred early in the year at South 
Whitely, Indiana. It seems that as a 
freight train was approaching the town, 
the couplings gave way about a mile 
and a half before the station was 
reached, and the engineer carried the 
forward half of the train into the yard 
without being aware of the accident. On 
discovering that half of the train had 
been left behind, he attempted to back his train 
onto the side track. The rear half ot the train, 
however, had gathered speed on a down grade some 
distance back from the station and was following 
the forward half at a speed of about ten miles an 
hour, the two halves of the train colliding before 
the side track was reached. In the center of the 
train was a freight car loaded with lumber, and im- 
mediately behind it were the three box cars which will 
be noticed in the photograph mounted upon the cars 
in front. Evidently, when the crash came, the first of 
these cars mounted the platform of the car ahead and 
pushed the loose lumber into the form of a rude in- 
clined plane or runway, over which this box car and 
the two immediately following it slid without any 
serious damage to themselves. The trucks, with one 
exception, were left behind on the track, the body of 
the ears simply sliding clear of their trucks onto the 
lumber car and over the pile of lumber to the cars 
ahead. Our correspondent informs us that the cars 
were so little 
damaged that 
‘you would 
never know 
they had been 
in a_ wreck.” 
In the center 
car there were 
three _ stock- 
men, whose 
escape was 
due, no doubt 
to the extem- 
porized inclin- 
ed plane ahead 
of them. 

A PATENT 
has been tak- 
en out by a 
Boston invent- 
or for the com- 
bination of an 
additional air 
port with the 
W estinghouse 
engineer’s 
brake valve, 
by the use of = | 
which an au- Sas | / 
tomatic flow of ae tue 
sand to the 
rails is insured 
whenever an 
emergency ap- 
plication of the 
air brake 
takes place. 
The sanding of 
the track is 
most import- 
ant when the 
brake must be 
applied quick- 


Scientific American. 


every part of the brake be operated by one motion on 
the part of the engineer. 


THE NEW JAPAN BATTLESHIP ‘“SHIKISHIMA.” 
Japan has given many evidences during the closing 
years of the century of her determination to stand in 
A striking evidence 


the very fore-front of civilization. 
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of this is afforded in her naval and military affairs, in 
which.she has shown herself alive to every improve- 
ment which has been made in the materials of war. 
From occupying practically no rank whatever as a 
naval power, in a few years she has developed a navy 
which is so thoroughly efficient, so essentially modern, 
that it should be invariably included in any list of the 
leading navies of the world. Ever quick to note the 
latest trend of design and construction, Japan has 
realized the value of size, speed and power, both for 
attack and defense, and has wisely, as it seems to us, 
put the bulk of her naval displacement into ships of 
great size, high speed and powerful batteries. More- 


over, she was one of the first nations to realize that the 
first line of defense must consist of ships of the 
armored class, and in accordance with conviction, the 
latest additions to her navy have consisted mainly of 
powerful battleships and large armored cruisers. 
Concrete evidence of the truth of the above state- 
ment is found in the fact that her fleet includes six 


TN al 


Iv. and it is 
desirable that 


LATEST JAPANESE BATTLESHIP, “ SHIKISHIMA.” 


DISPLACEMENT, 14,800 TONS; SPEED, 19:03 KNOTS, 
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thoroughly modern battleships which range in dis- 
placement from 12,300 to 15,000 tons, while none of 
these Vessels has a speed of less than 18 knots an hour. 
At the same time there are now either building or 
completed six powerful armed cruisers of between 
9,000 and 10,000 tons of 2144 knots speed. This is a re- 
markable showing for a nation which may be said to 
be just emerging from semi-barbarism, 
ane which less than half a decade ago did 
‘not reckon a single modern armored ship 
among her fleet. 

We present an illustration of the 
‘‘Shikishima,” which recently sailed for 
Japan from the yards of the Thames 
Shipbuilding Company, where she was 
constructed. She is probably the largest 
warship afloat. With an over-all length 
of 438 feet, and an extreme beam of 7%5 
feet 6 inches, she displaces on her mean 
draught of 27 feet 3 inches, nearly 15,000 
tons. With a complete equipment of 
stores, and carrying her maximum coal 
supply, the displacement of this great 
‘ship must be considerably over 16,000 
tons. She is essentially a typical modern 
battleship, with a decided approximation 
to the English school of ,design as repre- 
sented by the present Chief Constructor 
of the English navy, Dr. White; al- 
though perhaps, it would be still nearer 
the truth to say that she is a modified 
Armstrong design, such distinctive feat- 
ures as the vessel possesses having in 
them a suggestion more of the extreme 
Armstrong ship than of the more mod- 
erate vessels turned out by the English 
government designers. 

The armor throughout is of Harveyized nickel steel. 
The water line belt is 8 feet 2 inches deep, and is con- 
tinuous from stem to stern, tapering in thickness from 
9 inches amidships to 4 inches at the ends. Above the 
main belt is an upper wall of 6-inch armor, which ex- 
tends between the main barbettes, a distance of 250 
feet. Between the end of this armor and the barbettes 
are screen bulkheads of 6-inch armor. Below 
these 6-inch bulkheads are heavy 12-inch bulkheads, 
which extend also from the main barbettes to the side 
of the ship. The armored deck is lovated 214 feet above 
the mean water line, and slopes at the sides to a junc- 
tion with the lower edges of the main belt. On the | 
flat it is 2inches in thickness, and on the side-slopes, 
314 inches thick. That portion of the main deck which 
is within the central citadel of 6-inch armor is 1 inch in 
thickness. The barbettes are protected with 14 inches 
of armor, and they extend toa height of 4 feet above 
the upper deck. The main armament consists of four 
12-inch 40-caliber rifles, two in each barbette, protected 

by 6 to 8-inch 
shields. The 
intermediate 
battery con- 
sists of four- 
| teen 6-inch 
| rapid-fire 
guns, which 
are mounted 
within case- 
mates on the 
broadsides, 
eight of them 
on the main 
deck and six 
on the upper 
deck. All of 
these _ case- 
mnates are pro- 
tected by 6- 
inch armor. 
The two 6- 
inch guns at 
each end of the 
upper deck 
battery are ca- 
pable of being 
trained paral- 
lel with the 
keel of the 
ship, thus giv- 
ing a concen- 
tration of two 
12-inch and 
two 6-inch 
rifles both 
ahead and 
astern. The 
broadside con- 
centration is 
four 12-inch 
and seven 6- 


omer =| inch guns. 
et Fg wee The secondary 
batterv is a 


very powerful 
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one of twenty 12-pounder rapid-fire guns, disposed on 
the main deck, on the upper deck and on the super- 
structure, and eight 3-pounder rapid-fire guns and four 
216-pounder rapid-fire guns carried on the superstruc- 
ture and in the tops. There are four 18-inch under- 
water discharges for Whitehead torpedoes. 

On her full speed trial this fine vessel attained a 
mean speed of 19°03 knots, with 14,657 indicated horse 
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THE FAILURE OF THE MASONRY DAM AT 
| AUSTIN, TEXAS. 

The great size and importance of the dam across the 
Colorado River. at Austin, Texas, and the peculiar 
features attending its recent failure, render this wreck 
one of the most iuteresting on record. It was about ten 


years ago that the scheme for damming the river at a 
point some 214 miles above the city of Austin was in- 
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tion was the contour of the downstream face of the 
dam and its crest, which was originally designed to be 
flat, but was afterwards changed to the curved form 


- shown in the sectional view herewith presented. The 


flat crest was objected to on the ground that the mass 
of falling water, during the periods of flood, would be 
liable to break way the rocky bed of the river below 


the.toe of the dam, thereby endangering the whole 
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Wheelpits Exposed by the Fall of the West Wall of the Power House. 


The Break Viewed from the Headgate Masonry, Showing Section of Dam 
Moved Bodily Downstream, 


The Wrecked Power House Seen Through the Break in the Dam. 


THE FAILURE OF THE MASONRY DAM AT AUSTIN, TEXAS. 


power. With her full complement on board she 
will carry 741 souls. 


——__—____.»+9+ 


THERE seems to be an excellent chance for paper 


making in the South. Every Southern State has one | 


or more varieties of trees suitable for paper making, 
and there is almost an exhaustible supply of wood in 
the South. Paper is made out of bagasse, or sugar 
cane, in Texas, and out of poplar and spruce in Vir- 
ginia and West Virginia. 


augurated. The project contemplated the furnishiug 
of electric current for water-supply pumping, electric 
lighting, electric railways and general manufacturing 
purposes. Construction was commenced in 1890, and 
after the work had been two years under way the 
Board of Public Works ealled in consulting engineers 
with a view to modify certain features of design. There 
seems to have been considerable difference of opinion 
between the engineer who was responsible for the first 
plans and his suecessor. The chief subject of conten- 


structure. The fact that such a controversy existed 
is interesting in view of the probable cause of the dis- 
aster as referred to later in this article. 

The dam measured 1,125 feet on the crest line, and 
the height from the bed of the river to the crest was 
65 feet :.the width of the masonry on the foundation 
being 66 feet. The bed of the river at the dam location 
consists of what is known as medium grade limestone, 
while the bluffs on each side of the river are of the 
same material. The structure was built with a heart 
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of rubble limestone laid in 1 to 8 Portland cement 
mortar and was faced with granite. The granite 
blocks were laid in 8-foot courses, and care was taken 
to make the upstream face of the dam thoroughly im- 
pervious. The structure was completed in the early 
summer of 1898, ata cost of about $612,000. 

In view of the recent disaster it is significant that 
considerable trouble was experienced from flowing 
<prings which were encountered both in the bed and 
banks of the river during construction ; and, indeed, 
the history of the dam has been marked by a repetition 
of difficulties of this kind. Shortly after the comple- 
tion of the work, the water forced its way through a 
fault in the underlying rock of the headgate masonry 
with the result that this portion of the structure was 
badly wrecked, necessitating the construction of a 
cofferdam and the execution of extensive and costly 
repairs, Again in the spring of last year, it was dis- 
covered that water was forcing its way through the 
underlying bedrock near the upstream face of the dam 
not far from the headgates, and again, a few months 
jater, another leak developed in the same locality. 
These indications of the unreliable nature of the lime- 
stone upon which thedam was built must have shaken 
the faith of the engineers in the security aud perma- 
nence of this great structure. — 

The headgate masonry referred to was located at the 
eastern end of the dam and extended 16 feet above its 
crest, its foundations being placed upon hard rock ata 
level 36 feet below the crest of the dam. There were 
eight gates which fed the water to eight penstocks, 
each 9 feet in diameter ; four of these led to the power 
house, and the other four were reserved for future ex- 
tensions of:the plant. The power house, which was 54 


feet in width by about 200 feet in length, extended | 


parallel with the bank of the river and at right angles 
to the dam. It was equipped with four 50-kilowatt 
and two 75-kilowatt alternating current Fort Wayne 
venerators, two 250-kilowatt three-phase General Elec- 
trie generators, four 100-kilowatt Thompson-Houston 
000-volt generators, four 80-light Wood are machines, 
and two 4,000,000 gallon pumps. At the time of the 
disaster there was a heavy rainstorm, and the Colorado 
had risen until there was 11 feet of water passing over 
the crest of the dam. The resultant pressure proved 
too much for the structure, which gave way vertically 
at two points, one about 100 feet from the eastern end 


and another about midstream, the whole intervening. 


440 feet being pushed bodily downstream for a distance 
of 40 or 50 feet, This 400 feet, during its transition, 
maintained its line and vertical position. It then ap- 
pears to have broken into two pieces, which remained 
intact for about one hour after the break. Then the 
western section gradually gave way to the undermin- 


ing of the water, broke up, and was washed down the. 


stream. The remaining section succumbed shortly: 


afterward, only the small portion seen in our illustra- . 


tion being left to show how far downstream the 
inassive wall of the dam was pushed. As the 

flood subsided the outward pressure of the 1 
water contained within the power house 

burst open the western wall, bringing down 

the roof and producing the complete wreck 

shown in our photographs. 

As to the cause of the disaster, it will ae 
doubtless be found that the impact of the ; 
enormous mass of falling water upon the 
bed of the river below the toe of the dam 
had washed away the limestone rock, leav- 
ing nothing but the frictional resistance be- 
tween the base of the masonry and the bed 
of the river to oppose the downstreain 
thrust of the water. It is stated that the 
section of the dam, as originally designed, 
provided for four cut-off trenches in the un- | 
derlying bedrock, but it now seems that 
only two trenches were built, as shown in 
the accompanying section of the dam. If 
any washing away of the rock below the toe 
of the dam actually took place, the resist- 
ance Offered by the downstream cut-off 
trench would be destroyed, and there would 
be nothing but the holding power of the 
inasonry in the upstream trench coupled 
with the frictional resistance, to prevent the 
whole structure from slidingrbodily down the bed of 
the river. 

OO  --O ae 
VALUE OF SEA BIRDS. 
BY PROF. C. F.. HOLDER. 

Remarkable as it may seem, it appears to be a more 
or less prevalent belief among certain people that sea 
birds possess absolutely no valueas economic factors in 
the realin of nature. Certain individuals consider it 
sport to shoot gulls and similar birds as practice ; 
others assume that gulls are a nuisance and should be 
killed off without mercy. An interesting illustration 
of this was recently developed in Southern California 
where a few citizens had the temerity to take a stand 
for the birds. The writer noticed that gulls were 
being employed as targets and slaughtered to afford 
practice to pseudo-sportsmen ; and, finally, it was dis- 
covered that there was an unusual demand from 
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taxidermists. and curiosity dealers for feathers of al- 
most every kind. Not only was there a price upon the 


head of every humming bird, bluebird, condor or 


heron, but the tame gulls and pelicans, so attractive a 
feature of the seashore, were also in demand and evi- 
dently doomed. Investigation showed that Chicago 
dealers had found that the feather supply of the East- 
ern market was short, and were turning their atten- 
tion to the Pacific coast. One man had an order for 
all the pelican breasts he could obtain. Another de- 
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sired gull wings galore; and asa result, a war. of ex- © 


termination was begun. 

San Pedro and Santa Catalina Island, Cal., 
to be the objective points of the bird killers, as here 
the birds were numerous, and every day boats went 


out with gunners, one baat bringing in on one occa- 
Au appeal to the public. 


sion over twenty pelicans. 
was made through a Los Angeles journal, and public 
interest was at once aroused and a demand made for 
a local law which would afford prapecion to the un- 
protected birds. 

The defense took the ground that the gulls were 
scavengers and of prime value to the State; of greater 


value, in fact, to the citizens along shore than to the . 
dealers in feathers in Chicago, and other centers where 
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VALUE OF SEA BIRDS AS SCAVENGERS. 


feathers are in demand.. The. writer prepared as 
elahorate a statement as possible bearing on this point, 
presenting facts which were intended to show that the 
gulls on the Atlantic coast, on the Gulf of Mexico and 
on the Paciffic, in fact wherever observed, were of 
great benefit. An appeal was made for the birds as a 
natural ornament to the localities in which they were 
found. Many people, ornithologists and laymen, testi- 
fied along these lines. Residents of the town of Redondo, 
Santa Monica, San Pedro and Avalon testified to the 
fact that the birds are the natural beach scavengers, 
and that some of these places would be unhealthy if 
birds were removed. | 

The accompanying illustration taken from a photo- 
graph at Santa Catalina Island, a famous fishing re- 


sort, tell the story of the value of birds as scavengers; 


Here hundreds of gulls are seen riding the waves on 
the beach after a storm, feeding on dead fish that have 


seemed — 
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washed in. The majority are on the water, rising over 
the heavy breakers in scores as they come in, to alight 
again and feed upon the fishes that are rolled over and 
over by the waves. Others are patroling the beach, 
picking up the objects cast ashore ; and so perfectly 
is this work done that in a short time no remains of 


the dead fish, that night become a nuisance, are found 


there. The birds at this time present a most attrac- 
tive spectacle, and many people collect By wateh their 
movements. 

In Avalon Bay a number of professional fishermen 
follow. their calling, and when the fish are cleaned 
every morning it is an interesting sight to observe 
these scavengers perform their duties. With them in 
winter are many brown pelicans, and all are so tame 
that they gather about the head fisherman, a Venetian, 
and take the rejectamenta from his hand, some of the 
old gulls even allowing him to take them up. It is not 
necessary to carry the refuse out into the channel; 
these birds remove it all; in fact, fight for it. This is 
true of the gulls all along shore, and this place is men- 
tioned especially as the birds are perhaps tamer here 
than elsewhere; but everywhere they are the nat- 
ural health guardians of the coast, performing their 
duty so well that from San Francisco to San Pedro, in 
the observation of the writer, there is not a spot that 
becomes offensive by the accumulation of fetid matter. 

It would seem that the standing of the gulls in this 
respect was beyond dispute, but the attempts of deal- 
ers and their representatives in their efforts to prevent 
any: bird-protecting law from passing at San Pedro, 
demonstrated that there are many who affect to be- 
lieve that the gulls are not scavengers and should not 
be protected. The most remarkable testimony was 
introduced. Men testified that gulls were a detriment 
to the harbor and a menace to public health. One 


man stated that the killing of gulls was necessary to en- 


able him to obtain a living, and evidence showed the 
extraordinary fact that he had been killing the birds 
to use, not the plumage, but the bodies as baits to his 


_ lobster and fish traps, and as bait for certain fish. Some 


of the testimony even at this time is almost past be- 
lief and well illustrates that a deep and soggy ignor- 
ance still holds in the civilized parts of the country. 
The sea birds of the Pacific coast are not alone seav- 
engers, but they constitute one of the charms of the 
country. An appreciation of this is termed sentiment 
by some. The long lines of slags flying by the outer 
islands, the flocks of brown pelicans which swim into 
the little bays, the scores of grebes and divers which 


- lurk about the wharves, the long-winged albatross and 


frigate bird which occasionally reach these shores, and. 
many more, have been the delight of many a voy- 
ager and traveler, who have made the trips to the Cali- 
fornia islands to view them. At present the sea birds, 
including the brown pelican, are protected, though 
doubtless there are poachers, and ina few years the 
increase of birds will be readily noticed as the killing 
has been going on for ten or more years on 
the Pacific. 

If it were possible to reach the women of 
America through their multitudes of clubs, 
and arouse them to the fact that with them 
rests the responsibility of aiding in the ex- 
tinction of birds, much could be aeccom- 
plished. A few. months ago a ‘feather 
manufactory” was burned on Long Island, 
and the newspapers gave accounts of the 
losses which were marvelous, showing that 
inmen were employed to do nothing else than 
shoot birds; the orders were in all proba- 
bility, to kill everything in sight. Artificial 

_ feathers could easily be made so that the 
uost critical person could not detect them. 

Some dealers in feathers and their friends 
claim. that birds are not decreasing, but the 
writer knows localities in Florida, where in 
1860, birds were seen in thousands, that are 
now deserted. The great marsh by the sea, 
in Southern California, which twelve years 
ago was the winter home of innumerable 
white herons knows them no more. Eng- 
land alone uses thirty million birds for deco- 
rative purposes, and to provide all Europe 
one hundred and fifty million are annually 

destroyed ; and when weadd America it brings the sum 
total up to three hundred million. London also takes 
four hundred thousand humming birds every year from 
this continent, and three hundred thousand would, in 
all probability, not meet the demands for America. 
England imports six thousand birds of paradise yearly, 
and these birds are doomed ; while four hundred thou- 
sands miscellaneous birds are used. Some bird lover 
had the curiosity to watch the auction rooms of a 
London house four months, and it was found tkat 
during that time eight hundred thousand East and 
West Indian bird skins were sold here. One Chicago 
dealer received thirty two thousand humming birds 
in one consigninent ; the same number of aquatic birds 
gulls), and three hundred thousand wings. These 
figures are significant, but the secretary of the Audu- 
bon Society, of Massachusetts, to whom the writer is 
indebted, for the figures given, could doubtless give a 
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darker page, and an accurate statement of the birds 
destroyed in a single year to provide the women of the 
world with feathers could be made, it would astonish 
those who affect that the question is one of mere senti- 
ment. Unless something is done many birds, valuable 
as scavenyers, as insect eaters and as objects of beauty, 
will be wiped out of existence. 
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Hypo in the Developing Bath. 


It has been the general rule that the presence of hy- 
po in the developing bath should be carefully avoided 
as causing fog or destroying the image; however, cer- 
tain developers, such as metol, orthol and others, per- 
wit the addition of a small proportion of hypo, this 
giving greater clearness to the negative. This propor- 
tion should not exceed a certain limit, the only devel- 


oper to which hypo may be added in any considerable 


quantity being pyrocatechine, and with this developer 
a combined developing and fixing bath may be made. 
Dr. E. Vogel, now deceased, made a number of ex- 
periments in this direction, and was successful in pre- 
paring a bath of this kind. He found that, as pyroca- 
techine is arapid and powerful developer, an excess of 
caustic potash is not necessary, but only the proper 
proportion to carry on the reaction. He recommended 
the following formula for a combined developing and 
fixing bath. It is in concentrated form and should 
be diluted with water for use: 

Pyrocatechine, 7 grammes; caustic potash, 7 grammes; 
sodium sulphite, 30 grainmes; water, 75 ¢. ¢. 

This developer gave excellent results when used as 
the base of a combined bath. The proportion of hypo 
varies with different makes of plate, as some of these 
require a much longer time for fixing than others. The 
combined bath may be also used for positives and for 
bromide prints. 

3 i a 
The Earthquake at San Jacinto Mountain. 


It has been discovered that a part of the San Jacin- 
to Mountain, San Jacinto, Cal., has slipped into a sub- 
terranean cavern. The territory covering 600 acres at 
an elevation of 4,000 feet, was dislodged by the Christ- 
mas earthquake and slipped 150 feet lower down than 
it had previously been, and the face of the new valley 
is thickly traversed with fissures and cracks. The 
earthquake has been succeeded by a dozen of light 
shocks and though they are becoming infrequent, the 
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Gorrespondence. 


One More Word Concerning Superposed Turrets, 


To the Editor of the SCIENTIFIC AMERICAN : 

Having carefully read all the articles, concerning su- 
perposed turrets, that have come to my notice, I find, 
as stated in the SCIENTIFIC AMERICAN of April 14, that 
the opposition to the adoption of this type of turret 
can besaid to be of two classes, structural and military. 
The structural question having been successfully dis- 
posed of, the wilitary still remains, and probably will 
reinain until the actual service for which the ships 
were designed, on which these turrets are placed, shall 
have decided the question. 

It is my purpose in writing this letter to put fortha 
point of view which I have not seen taken as yet. 

One of the disadvantages claimed for the double- 
deck turret system is that the 8-inch and 13-inch guns 
cannot be respectively trained on the lightly and 
heavily arimored portions of a ship at the same time, 
should it be so desire. This, it seems to me, can be 
done since the 8-inch guns can be elevated independ- 
ently of the 18-inch guns. Thus, while the 13-inch are 
trained on the heavily armored portion of a ship— 
which will most likely be near the water-line amidships, 
where the most damage could be done by a successful 
shot—the 8-inch could be trained upon the vertical 
side-armor directly over the point of attack of the 18- 


inch guns, whic is also a harvest for shells; for it does 


not necessarily follow that because the four guns have 


to be revolved simultaneously they have to be elevated 


and depressed in unison. 
But why train the guns on the differently armored 
portions of aship when the most effective results can he 


obtained by training them on a common inark? What 


arinor can resist the instantaneous impact of four large 
caliber projectiles? The desire to train the 8-inch guns 
upon the lightly armored portions of a ship arises from 
the fact that they are not designed to attack the heavi- 
est armor. But, in the double-decked system, do not 


the 13-inch shells ‘* pave the way ” for the 8-inch shells, | 


provided the proper charge of powder be used? Do 
not the 8-inch shells reach their mark before it has re- 
covered from the shock of the heavier projectiles, and 
thus have easier access to the ship? It appears that 
four shots planted at the same place almost instantane- 
ously would do far more damage to a ship, if not 
enough tosink her, than if the guns were trained in- 
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In your calculations of the apparent number of shots 
that would have to be fired before a turret would be 
struck, you have overlooked the fact that the turrets 


of the ‘‘ Kearsarge” and ‘* Kentucky” present a great 


deal larger target than did those of the Spanish ships. 
Yet, on the other hand, the increased weight which 
the superposed turret and guns gives to the turret asa 
whole, greatly increases its power of resisting any pro- 
jectile that might strike it. 

Believing that these points of view might be of in- 
terest to your readers, I take pleasure in submitting 
them. CARLOS DE ZAFRA. 

New York, April 14, 1900. 

a 
Whe Current Supplement, 

The current SUPPLEMENT, No. 1269, is filled with in- 
teresting matter. ‘‘ The Famine in India” is the sub- 
ject of the first article, which is accompanied by en- 


gravings showing the terrible condition of these people. 


‘The Cruise of the ‘Albatross’” is concluded in this 
issue. ‘*The Assumed Inconstaney in the Level of 
Lake Nicaragua; A Question of the Permanency of the 
Nicaragua Canal” is by C. Willard Hayes, of the 
United States Geological Survey. ‘' Modern Field Ar- 
tillery” describes, in great detail, the way in which 
mountain guns are transported. ‘*The Standardiza- 
tion of Automobile Batteries” is by James K. Pum- 
pelly. ‘‘The Roman Forum” is a most interesting ar- 
ticle by Richard Norton, and is accompanied by ex- 
cellent engravings of new finds. ‘‘ Shipping and Ship- 
building in the United States” is by James W. Ross. 
“Telepathy and Trance Phenomena” is by James H. 
Hyslop, Ph.D. ‘‘The Training of Dogs” is an illus- 
trated article. ‘‘Review of the Traffic Questions in 
France” is by C. Colson. ‘* New Cellulose Iudustries ” 
is by A. D. Little. 


Contents. 
(Lllustrated articles are marked with an asterisk.) 


residents are still mueh alarmed. 


RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


ROLLER- HARROW. —CwHarRLES WEHRENBERG, 
Mound City,Ill. The rollers of this harrow can be adjusted 
so that sufficient space can be obtained between them 
to accommodate a row of corn, or so that two rollers can 
be brought so closely together that they will act as a 
single long roller. Cleaners are provided for the harrow- 
teeth, which can be adjusted to correspond with the roll- 
ers or drums. The supporting wheels can be quickly 
brought into engagement with the ground and caused to 
act through the medium of attached levers to raise the 
rollers or drums from the ground. The harrow can be 
built with or without supporting-wheels. 


Bicycle and <Automobiie Appliances, 


BICYCLE-PUMP.—JoHun H. Rogpinson, Washing- 
ton, D. ©. Tne ordinary hand or foot pump necessi- 
tates the use of a flexible tube and lacks both power and 
efficiency. The inventor has devised a pump which re- 
quires no rubber connecting-tube, and which is directly 
attached to the tire-nipple, so that money, time, and labor 
are saved. Less force is required to operate the pump, 
and a greater efficiency is obtained. 


ANTI-FRICTION-BEARING FOR WHEELS. _Han- 
LAN P. CotsBy, Grand Rapids, Mich. The purpose of 
the invention is to provide a bearing of simple construc- 
tion by means of which friction will be reduced toa 
minimum. The bearing can be readily adjusted when 
worn, A housing carried on the axle contains a roller 
engaging the spindle and having tapered necks engaging 
tapered bearing-rollers. The outer ends of the rollers en- 
gage adjustable thrust-rings. Guide-rollers engage the 
lower portion of the spindle. 


Engineering-Improvements. 


PUMP-VALVE.—FRANK B. EcuLEsTon, WILLIAM 
F. Mruer, and JoHN A. NELson, Nebraska City, Neb. 
To the valve-seat a stem is-secured having ahead. A 
plate mounted above the seat moves on the stem and has 
a beveled annular flange. A spring bears between the 
head of the stem and the plate to throw the plate toward 
the seat. A housing having an enlarged annularly- 
recessed lower end, incloses the stem and spring. The 
lower portion of the housing incloses and is secured to 
the plate. A valve-ring is held between the beveled 
flange of the plate and the annularly-recessed lower end 


of the housing. The valve-ring is thus protected from 


corrosion, and is easily placed in position. 


ROTARY ENGINE. — Carrotu M. BELL and 
GroraE E. BLAKE, Greencastle, Ind. The rotary en- 
gine has a concentric piston working with shiftable 
abutments, so that the piston can be driven continuously, 
the abutments moving in and out of the path of the pis- 
ton to permit the passage of the piston past the abut- 
ments. 


VALVE.—JoHun C. Woop, Raton, New Mexico. 


The invention is concerned with improvements in valves 


and means for actuating these valves to control the en- 
trance and exhaust of the motive agent for actuating the 
piston. The valve is mounted to oscillate on a parallel 
plane with the face of the piston, A connection between 


dependently. 


the valve and the piston extends axially into the valve, 
whereby the valve is moved as the piston reaches the ends 
of its strokes. 


Mechanical Devices. 


TYPE-WRITER.—ManvE.t S. Carmona, Mexico, 
Mexico. ‘The machine is of the five-key type pre- 
viously devised by the same inventor. In the present 
invention the type is carried by flexible bands which wind 
on spring-rollers and are moved lengthwise by the keys, 
the extent of the movement depending on the keys 
struck. ‘The machine automatically varies the spacing, 
so that, for example, the feed will be greater for’ capitals 
than for smallletters. ‘The type-writer differs from that 
previously patented by the inventor, chiefly in details of 
construction. 


WEIGHING AND BAGGING MACHINE.—ALonzo 
C. BosworTH, Putnam, Conn. This machine is espe- 
cially adapted for weighmg and bagging grain. The ma- 
chine can be used in connection with any platform 
scale, and so adjusted as to shut off the supply of grain 
as oon as a Certain weight of material is obtained and 


‘ indicated by the scale-beam properly balanced. A grain- 


receiving hopper is mounted on the scale-beam and pro- 
vided with means for holding the bag. The support for 
the bottom of the bag is capable of adjustment to hold 
bags of different lengths. 


LATHE-ATTACHMENT. — Harry T. SHEARER, 
Scotland, Peun. The purpose of this invention is to pro- 
vide means whereby the carriage on an engine-lathe can 
be independently adjusted of the driving mechanism, 
thus permitting the tool to be accurately engaged with 
the work at all periods during the operation of the lathe. 
Should it become necessary in cutting a screw, for exam- 
ple, to remove the tool temporarily from the lathe, the 
tool, when replaced, can be easily adjusted to the work 
without the usual inconveniences. - 


BORING I[MPLEMENT.—Wiiam T. MaxwE Lu 
and GroreGE J. Spann, 943 W. Lombard Street. Balti- 
more, Md. The implement is used for boring through 
joists or in corners, or at angles where the ordinary 
brace or bit cannot be used. The implement comprises 
a threaded shaft with a back bearing, having a flaring 
front end, and a tapered nut made in halves. A disk is 
provided, having slots and screws passing therethrough 
and entering the respective halves of the nut. The disk 
serves to hold the parts of the nut connected, so that 
one half is exactly opposite the other. The tool is par- 
ticularly useful in boring through joists in electric light 
work. 


- 


Miscellaneous Inventions, 


VEHICLE RUB-[RON.—E nisHa W. PALMER, Fuller- 
ton, Cal.. The rub-iron is composed of a roller which 
can be made very short and from which the wheel can- 
not slip rearwardly. The iron effectually prevents the 
front wheels from wearing away the body or the run- 
ning gear of the wagon, or from unduly wearing itself 
away when the wheels are cramped. The device like- 
wise serves to prevent the front wheels’ catching under 
the body of the vehicle. 


HOT-AIR REGISTER.—Epwarp J. MALLEN. Man- 
hattan, New York city. The slats of sheet-metal are ar- 
ranged to overlap, so as to produce a smoke-tight con- 
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nection. The frame is also made of metal, the braces 
for the frame constituting means for the attachment of a 
cover. The trunnions of the slats are integral with the 
body of the slats ; and the bearings of the shifting de- 
vices for the slats are aiso integral with the slats. The 
several parts of the sheet-metal body are so braced that 
it will have practically the rigidity of a cast-metal 
body. 
FILE.—CHARLES V. HENKEL and EpwarpD M. An- 
DERSON, Manhattan, New York city. This file isin the 
form of a temporary binder for holding letters and the 
like. It embodies clamping-sections provided with 
prongs for piercing the letters and actuated by springs, 


89 that when the restraining-catch is released, the clamp- 


ing-sections will ordinarily open, the restraining-clamp 
serving to hold the clamping-sections against the springs 
in locked position. The clamping-sections are mounted 
to move in precisely the same time, so as to throw the 
prongs in and out in like manner. 


COAL-SCREEN.—CHaRLes GESKE and CHRISTIAN 
MILLER, Seattle, Wash. The bars of this screen can be 
easily adjusted to regulate the size of the mesh. The 
bars are so constructed that, when in position, they will 
cause the coal or other material to be een 
screened. 


SPEED-CONTROLLER AND TIME-INDICATOR 
FOR SELF-PLAYING PIANOS OR ORGANS.—. 
CHARLES H. FREYER, Marietta, Ga. The invention pro- 
vides an improved speed-controller and time-indicator 
for selfplaying pianos and organs, which is arranged to 
enable the performer to contro! the speed of the instru- 
ment accurately according to the currect time stated on 
the notation of the music to be played. 


PROTRACTOR. — Jonn E. Evans, Wilkes-Barre, 
Penn. This protractor is to be used for plotting charts. 
maps, and the Jike. By its means any number of de- 
grees and minutes at either side of a meridian or other 
starting line can be marked off without mental calcula- 
tion. The protractor is of sufficient weight to retain its 
position on the work, and therefore does not require 
clamps or extra weights, such as are usually found nec- 
essary. 


PROCESS OF MAKING STRONTIA.—SPEncER B. 
NEWBERRY, Sandusky, Ohio. Strontium sulfate un- 
mixed with other materials can be decomposed by heat ; 
but the process is slow and uncertain, owing to the fusi- 
bility of tbe sulfate at high temperatures. The inventor 
has found that the decomposition is greatly facilitated 
and the fusion prevented by adding to the sulfate a 
quantity of difficultly-fusible basic material, such as 
magnesia, lime, carbonate of magnesia, or carbonate of 
lime. 


CUSHION DEVICE FOR DOORS. — Wii1iam F. 
Davis, Lake Charles, La. The invention provides a 
pneumatic cushion for the doors of ice-boxes or other 
structures, which cushion is automatically inflated 
through the act of opening the door, the air-supply be- 
ing cut off from the cushion while the door is closed. 
Shou!d the cushion be overcharged, the surplus air auto- 
matically escapes. If it be so desired, the cushion can 
be inflated by means of a pump. 


ADJUSTABLE CUTTING-STICK. —JoszpH M. 
Conen, Manhattan, New York city. Cutting-sticks are’ 
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used in cutting stock for the manufacture of neckties or 
similar goods in which the edges are parallel. The stock 
is cut in different widths; and at present it is necessary to 
have a cutting-stick for each width. To-overcome this 
objection, the inventor has devised a stick which can be 


‘quickly and readily adjusted to any desired width, thus 


making one stick answer for all purposes for which sev- 
eral sticks are now employed. 


NUT-LOCK.—ZacHarEaH W. WELCH and EUGENE 
H. BLacksHEAR, McComb, Miss. The bolt has an end 
recess; and the nut is formed with a number of diame- 
trically-opposite grooves extending from its central open- 
ing over one face and in its sides. A spring-yoke has a 
cross-bar and side-bars fitting accurately in the recess, 
registering face grooves, and side grooves. There are no 
projecting parts; for the spring-yoke, when in place, is 
exactly flush with the outer face and sides of the nut. 
The number of grooves provided renders the nnt easy of 
adjustment. 


ARTIFICIAL DENTURE.—Dr. ARTHUR T. GLEW, 
Germantown, Ohio. When only the lower, anterior, 
natural teeth, are standing, and the gums preclude the 
insertion of a partial lower denture, all the mastication 
is done on the anterior teeth: and it is only in ex- 
ceptional cases that the suction of the upper plate is 
sufficient to overcome the leverage of the lower on the 
upper incisors. Dr. Glew has not only overcome this 
difficulty, but even added to the security of the upper 
plate by providing such teeth witha rear projection or 
ledge against which the lower incisors bite, and thus 
apply a leverage tending to force the upper plate rearward 
and upward, so that the suction is increased rather than 
diminished, and the plate held more firmly in place. 
The attachment of the upper incisors to the plate 
proper is, moreover, not weakened, as in the ordinary 
construction. 


Designs. 


FRUIT-PICKER.—Marauis D. L. HARTLEY, Dehesa, 
Cal. The fruit-picker comprises a shield or guard which 
is slipped over the thumb, and which is provided on its 
under surface with a cutting blade whereby the fruit- 
stem is severed. 


TWINE-HOLDER. —JoHn A. THomson, Seattle, 
Wash. The twine is contained in a casing in the form 
of a truncated cone. The twine is first passed upwardly 
through an eye in a cross-bar, then through the guides 
formed by various corrugations below the cross-bar, and 
finally through a corner-eye in the cross-bar. 


UPPER INCISOR TEETH.—Dr. Artuur T. GLEw, 
Germantown, Ohio. This design relates to a new form 
of upper incisor teeth, essentially such as form part of 
the improved denture for which Dr. Glew has obtained a 
mechanical patent of same date, referred to in a fore- 
going notice. The teeth havea straight transverse groove 
of uniform depth extending across their lower edges, 
practically parallel to their front and rear sides. The 
projection forming the rear side of the groove is shorter 
than the front one, so that it is not visible from the 
front. 


Norr.—Copies of any of these patents will be furn- 
ished by Munu & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper.. 
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WBusiness and Wersonal. 


Marine Iron Works. Chicago. Catalogue free. 

“U.S.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Metal Novelties wanted. Bliss Metal Co., Prov., R. I. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


A factory thoroughly equipped would take 6n a profit- 
able specialty. Address Box 2031, Boston, Mass. 


Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


Ferracute Machine Co., Bridgeton. N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


The celebrated ‘“‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co.. publishers, 361 Broadway, N. Y. 

¢-2 Send for new and complete catalogue of Scientific 


and other Books for sale by Munn & Co., ot Broadway, 
New York. _ Free on application. 


HINTS TU CORRESPONDENTS. 
Names and Address must accompany all letter: 


or no attention will be paid thereto. 
information and not for publication. 
iteferemces to former articles or answers should 
give aate of paper ana page or number of question. 
Enquiries not answered in reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or in this Gepartment. each must take his turn. 
Buyers wishing to purchase any articie not advertised 
in our columne will be furnished with addresses of 
houses manufacturing or carrying the same. 
Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 
Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
iooks referred to promptly supplied on receipt of 


This is for ow 


price. 
Minerals sent for examination should be distinctly 
marked or labelec. 


(7864) C. T. D. asks: 1. Would vulean- 
ite do for the plates of a Wimshurst electrical machine ? 
A. Vulcanite can be used for the plates of Wimshurst 
machine. 2. Can you tell me where to procure tinfoil ? 
A. Tinfoil can be bought from any dealer in electrical 
goods, or chemical supplies. 


(7865) D. E. writes: I ama boy, twelve 
years of age, and I find much pleasure in reading Notes 
and Queries. I am interested in the study of electricity, 
and would like to find out more about it. 1. If acircu- 
lar sheet of steel were magnetized, where would the poles 
and the neutral part be? A. Itcan be magnetized with 
one pole in the center and the other around the circumfer- 
ence, or with one-half plus and the other minus, on the 
two sides of adiameter. 2. Why is not the battery of the 
telephone used to ring the call'be!l ? A. The battery would 
then be in used all the time and would soon be worn out. 
The magneto does not work except when the armature is 
turned and there is no wear in use except the wear of the 
axle by turning. 3. Can the telephone receiver be used 
equally as well as a transmitter, and vice versa? A. 
Yes, but it is not a very good one. 4. Are arc lights ar- 
ranged in series, or in multiple arc? <A. On arc light- 
ing circuits the lamps are put in series. Arc lamps on 
incandescent circuits are put in multiple arc. 5. Can a 
soft iron rod be used in a telephone receiver in place of 
a magnetized steel one? A. No, a permanent magnet 
must be used. 6. Is the diaphragm in a telephone re- 
ceiver iron or steel? A. Soft iron, such as tintypes are 
made upon is often used. %. Is the volt a measure of 
pressure of electricity, and the ampere a measure of 
flow? A. The ampere is the unit of current strength. 
‘he coulomb represents the amount of electricity con- 
veyed by one ampere of current acting for one second. 
We should advise you to buy ‘t Experimental Science.” 
price $4, by mail,in which you will find the answers 
to many such questions as these. A good text book 
of Physics will also be a good thing for you. We can 
recommend Avery’s ‘* School Physics.’’ 


(7866) A. P. B. asks: Which is more 
powerful a natural lodestone or an artificial magnet? 
Where can it be obtained ? Does it soon lose the power 
of attraction? A. Lodestone has only a slight power of 
attraction. Even the strongest pieces will only lift small 
pieces of iror or steel. It is usually hung up and small 
tacks are held up by it, as many as it will hold. It comes 
to rest in the magnetic meridian and so remains. It will 
not lose its oower of attraction. We do not know of 
any special book on the lodestone. 


(7867) C. M. D. asks: Would you kindly 


answer a few questions for me? 1. How is the battery 
resistance found? A. Your questions suggest a college | 
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simple. 
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tion, 1 centimeter cube, as follows : 5 per cent, 56 ohms.; 


10 per cent, 33 ohms; 15 per cent, 25; 20 per cent, 20 
ohms. These numbers are true at 18°C. and increase 
with a rise of temperature about 2 per cent per degree C. 
The probable error is about 10 per cent. The specific re- 
sistance can be calculated for any assumed standard, for 
example, silver, by referring to a table of absolute specific 
resistances, or resistances in the C. G. S. system. Such 
tables may be found in Whiting’s *‘ Physical Measure- 
ments,” price $5, by mail. 4. Can a bar of soft iron be 
magnetized to any degree? If not, how can it be told 
when the iron is saturated ? A. A bar of softiron can 
be magnetized by winding a coil of wire around it and 
sending a current of electricity through the coil, as isdone 
in every electro-magnet, till itis saturated. The practical 
limit for saturation is, for gray cast iron, 70,000 lines per 
square inch, and for soft wrought iron, 100,000 lines per 
square inch. 5. How are the magnetic lines of force cal- 
culated per square inch? A. The lines of force are 
based on the production of one line of force per square 
centimeter by one dyne of force on a unit pole. The 
calculation of the resultant force and lines of force can 
be found in text-books of electricity. ©Thompson’s 
‘* Elementary Electricity and Magnetism,” price $1.40; 
Thompson’s ‘ Electromagnets,” price $6; Fleming’s 
‘‘ Magnets and Electromagnets,” price $3, and Hawkins 
and Walllis’ ‘* Dynamo,” price $3,all by mail, All these 
are standard works. One to whom such questions come 
should have such books. 6. Please give a simple mean- 
ing of ampere turns. A. An ampere turn is produced by 
one ampere flowing once around a circle. This is very 
To find the ampere turns measure the amperes 
of current, count the turns of wire, and multiply the two 
together. 


(7868) A. Er O. asks: If the earth 
should cease to rotate the Mississippi would flow rather 
swiftly toward the north. Is that true? A. Certainly, 
it is true. The earth is not a sphere with all parts of its 
surface equally distant from its center ; but the diame- 
ter through the equator is about 26 miles greater than, 
that through the poles. If one should travel from the 
pole to the equator, he would climb a hill 18 miles high, 
though he would not be conscious of it. A river flowing 
south is at its mouth further from the center of the 
earth than it is at its own source. Or, put in common 
language, it runs up hill. The cause of this is found in 
the so-called ‘‘ centrifugal force” of a rotating body, 
which causes each part to place itself as far from the 
center of rotation as possible, which also gives an out- 
ward (tangential) furce to each part. In the case of the 
earth at its present velocity of rotation this force lightens 
all bodies at the equator by 1 289 of their weight. This 
force itis which deforms the water level line from north 
to south, so that the southern end of a water level line is 
higher than its northern end. 


(7869) W. & Co. ask: What is the 


amount of air practically necessary for the complete com- 
bustion of the following fuels per pound anthracite coal, 
refined kerosene, and gasoline ; and what is the nature 
of the products of the combustion and their cubic con- 
tents at atmospheric pressure and temperature ; and 
what, if there is any, hydraulic packing will stand a 
working pressure of 200,000 pounds per square inch? A. 
Anthracite coal requires for complete combustion from 
11 to 12 pounds of air per pound of coal, or from 132 to 
144 cubic feet of air at 60° Fah., varying with the quality 
of the coal. Kerosene requires nearly 18 pounds of air 
per pound of oil, or 235 cubic feet. Gasoline requires 11 
pounds of air, or 148 cubic feet per pound of liquid. ‘The 
products of combustion if perfect, should be carbonic 
acid with a variable percentage of carbonic monoxide 
mixed with the nitrogen of the air. At atmospheric 
pressure and temperature the volume will be increased 
by from 10 to 12 per cent for coa), but somewhat less with 
kerosene and gasvline. We know of no packing that 
will resist the hydraulic pressure stated. 


(7870) W. W. asks: 1. Explain the 
principles of Marconi’s wireless telegraphy. A. We have 
printed many articles on wireless telegraphy. See Sup- 
PLEMENT, Nos. 790, 925, 1124, 1177. 1192, 1218, 1218, 12.9 
and 1246, price ten cents each. 2. Why is‘it not operative 
over 86 miles ? A. Messages have been sent over more 
than 100 miles and no limit can be set to the distance. 
The height of the vertical wire alone limits the distance. 
When this is raised about 150 feet ‘Messages can be sent 
100 miles. 


NEW BOOKS, ETC. 

JIM SKEEVERS’ OBJECT LESSONS. On 
Railroading for Railroaders. By 
Jobn A. Hill. New York: The 
American Machinist Press. 1899. 
Pp. 157. Price $1, 


The page is 244 inches wide and 8 inches bigh, a de- 
cided novelty. As ageneral thing, knowledge conveyed 
by way of story or dialogue is either badly conveyed or 
is not worth the telling. The present tall and narrow 
volume is an exception, and the little ** przachments”’ are 
admirable.. The author knows his subject and can write 
upon it withal. It is a safe book. 


examination paper. We will either answer them, or | How To USE PORTLAND CEMENT. By 


better for you, put you in the way of finding the answers 
for yourself. There are several modes of measuring the 
internal resistance of a battery. The simplest is to put 
two cells in opposition, so that they will send no current, 
and then meagure their resistance as any other resistance 
is measured. For the full treatment of the subject, see 
Carhart’s ‘* Primary Batteries,” price $1.50, by mail. 2. 
How is the horse power ofa stationary engine calculated? 
A. The horse power of a steam engine is determined 
either by the indicator diagram, or directly measured by 
a dynamometer or friction brake applied to the flywheel. 
This actual horse power is less than the indicated by the 
friction of the machine. See Goodeve, ‘*Text Book of *" 
the Steam Engine,’’ price $2.50, by mail, or Kent’s 


‘Pocket Book,” price $5. 8. What is the specific re. | 


sistance of a solution of copper sulphate with 8 volumes 
of water at 9 degrees C.? A. his question is not stated 
s0 as to admit of an answer, taking the temperature into 
account. It is not possible to determine the volume of a 
discontinuous substance like copper sulphate, as com- 
pared with a continuous one like water. The only proper 
mode of making solutions is a percentage one, by weight. 
The tables give the resistance of a copper sulphate solu- 
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L. Golinelli. Transiated by Spencer 
B. Newberry, E.M., Ph.D. Chicago: 
Cement and Engineering News. 1899. 
16mo. Pp. 29. Price 50 cents. 


DIE. ELUSSIGKEITS-SCHRAUBE. Wind- 
druck, IJuftschiffs-und Schi ff- 
schraube, Kanalschiffs Luftschraube, 
Niederdruck- Windrad, Graf Zep- 
pelins Luftschiff. Von Paul Pacher. 
Vienna: A. Amonesta. 1900. Octavo. 
Pp. 66. Paper. Price 50 cents. 


SCHILLING’S SPANISH GRAMMAR. Trans- 
lated and Edited by Frederick Zavel. 
New York and London: Cassell & 
Company. 1899. 12mo. Pp. iv, 340. 


Considered purely as a grammar, it cannot be denied. 


7 that this book had been prepared with scholarly under- 


standing and painstaking care. Considered as a means 
of acquiring a knowledge of Spanish (and this, we take 
it, ig the main purpose of the work) the ‘‘ Grammar ” is 
not essentially different from a horde of similar publica- 
tions. It 1% doubtful whether a language should be 


Auvevican. 


taught on the principle of compelling a pupil to memorize 
disconnected words, which are to be applied in translat- 
ing meaningless sentences constituting ‘‘ Exercises. *In 


the more modern methods of language instruction, the | 


pupil learns whole sentences, in which the words are 
idiomatically grouped to convey complete thoughts. The 
pupil, therefore, thinks of a word as a member of acom- 
plete sentence, and not as an isolated symbol. The work 
of Mr. Zagel has been conscietiously performed. The 
book in its English dress bears all the marks of an origi- 
nal work, whichis, perhaps, the greatest compliment that 
can be paid to a translator. 


DIE ENTWICKELUNG DER ASYMPTOTI- 
SCHEN TELEGRAPHIE (ELECTRI- 


SCHEN “TELEGRAPHIE OHNE 
DRAHT”) Von Dr. Rudolph Bloch: 
mann. Mit 17 Skizzen. Berlin: Ernst 


Siegfried Mittler und Sohn. 1898. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United. States were Issued 
for the Week Ending 


APRIL 17, 1900, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents. ] 


Abdominal bandage, C. Lush... ......... ccc cece ees 647,665 
Advertising device, P. Lehman............... .... 647,571 
Air, etc., compressor for, H. C. Sergeant.......... 647,883 
Air, liquefaction of, O. P. Ostergren............... 647,514 
Alarm. See Bicycle alarm. 
Alloys, producing copper, G. Palis................. 647,726 
Aluminium, obtaining permanent deposits of 

metal on, H. Mie€s........... ccc cece ee ec ccc evees 647,838 
Amalgamating apparatus, metal, J. C. Teller..... 647.539 
Animal extricator, J. L. Beck.............. ccc cece eee 7,463 
Animal shears, G. W. Kissinger..................0. 647.500 
Automatic switch, Smith & Chapman.............. 647.885 
Automobile running gear, L. T. Gibbs. ........... 647,600 
Awning, Ts Wee CHOISY «sos vcsvies sei aewes dice ccdeswens 647,913 
Ax Bo Te POW OU s 5-656 cece diese devecedesenstcnsesy 647,609 
Axle sand guard, vehicle, F. H. Potter............ 647,518 
Axle, vehicle, M. Bruner. .........c..cccceccccccecs 7,801 
Badge button, A. Phelps ............ccceecceee cece 647,759 
Bag tie, A. 1. Samdbo........cccc ces ccccccecsccceccces 647,615 
Baking powder, packing, W. P. Clotworthy....... 647,695 
Balcony, portable window, W. W. Lawrence... to 
Baling press, M. A. Heath.......... cece eee cee e eee 490 


647, 
Band cutter and feeder, automatic, J. H. Ward.. 647,733 
Banjo bridge, G. W. Merrill 647,506 
Barbers’ use, towel moistening machine for, 


Townsend & SOLD ova ccisicscadescsesvsasvesses 647,772 
Battery. See Galvanic nateery 
Battery zinc support, S. BE. Smith.. Sar eee aaas 647,536 
Bearing casing, roller, C. 8. Lockwood............. 647,502 
Bed table, invalid, W. Schleuning.................. 647,527 
Bedstead fastening, A. D. Rape..................0 7,521 
Bedstead fastening, folding, EH. N. Owens......... 7.515 
Belt fastener, machine, Smith & Parsons.......... 647,534 
Bicycle alarm, A. W. am. iaarecueaareee iviawweuete 647,909 
Bicycle frame, J. S. Dikeman............... cece eee 647.812 
Bicycle handle bar, A. C. "Hachfleld. Kee gee deuceaees 647,698 
Bicycle lock, T. Frackai........ .ccsseccceecccecceree 647,720 
Bicycle support, Oe bb VAVIOTS 05 ciisaeee cere demoken 647,538 
Bicycle, tandem, J.C. Anderson. ...............05. 647,786 
Bicycles, etc., divided crank shaft for, R. M. . 

KReCAUIN Ge Sich aenk Anat ededa ceateden ss tuedtnamerse Sen 647,499 
Binder, temporary, a BY StLOB his cic oscietcewe. caaeees 647,646 
Blanket, W. Hy. MertZ......cccccees sescsecsscseccccs 647,857 
Board. ‘See [rong board. Plaiting board. 
Boat, H. M. Williams...............- pechenesdawadecied 647,591 
Boat, insubmergible, L. Dolone....... Wiekuevue e+» 647,813 
Boat, sail, J. P. Pool........... ees a beeweniarieteeies 647,703 
Boat yond and launching apparatus, R. oe 

@eeevneeeeveweaeeeeoeeveeeeeeert eee eeeevneeeee eee ee eee of ( 

Boiler tubes. device for removing scale from, 

Forsyt Oise seu eisee wlecekd: awthach: a 647,672 
Boilers. means or apparatus for cleaning tubes 

of tubular, H. Laverack............. .. ws. .--- 647,676 
Bolster stake, W. H. Barten.............ccc. ce weees 647,642 
Book, check, W. T. Powers..........cccscccceccceces 647,704 
Book’ holder, Hi Bo PIR Gis coca vaae ssh sies vas vnar ewes 647,517 
Bowling alley, J. N. Mclntire............... cece eee ee 647,902 
Box. See Dice box. Paper box. Pulley box. 

Vending box. 
Box hinging machine, D. H. Saunders. ........... 647,635 
preke. pee Car brake. Vehicle brake. Wagon 
Brake, A. KhHO]OGKOVSEY..............cccceeec ec ccces 647,844 
Braiding machine, A. Bottenberg.................. 647,466 
Brake bar, H. R. Whomes........ .....ssccee sence, 647,779 
Brake lever, extension, Morford & Ambrose.. 647,702 
Brake shoe, Wis. He Hal @ vinci setco ies ton etsacecceone 7,831 
Brake staff, A. R. Belt......... ccc cece cc cccc cece cece 647,465 
Brick repressing machine, W. W. Wallace........ 647,732 
Brooder, poultry, A. S. Whitney..............eeeeee 647,778 
Building construction, M. H. Jester..............6. 647,837 
Burner. See Gas burner. Vapor burner. 
Butter packing can, J. A. Hali....................4. 647,658 
Butter printing and gaging machine, J. Schaeffer 647 763 
Button facing machine, W. E. Nageborn.......... 647,903 
Cab, cycle, J. C. ANGELSON........ cc cece cece ec ce ccces 647,788 
Cab, multicycle, J. C. Anderson............5 2.0. 647,789 
Cable joint, Brown o reek CAteTS.........00 cece 647,471 
Camera, panoramic, M. T. Stone........ ........... 647,890 
Can. See Butter packing can. Refrigerating 

milk can. 
Canoe, D. Pe TUCK hice cisiesdsensies daacvhbawdess chetiews 647,542 
Canteen, C. 8: Parr oo eccccisceiescieivewsescauies ce 647.550 
Car brake and fender, J. D. Long................... 647,751 
Car, cinder, J. M. Hartman..............cccceeeeeees 647,60 
Car coupling, W. A. Palmer. .............eeeeeeeoes 647,667 
Car coupling, J. D. Storie........... cc cece cece eee -ee 647,537 
Car door, freight, W. A. Runyan... ............... 7,52 
Car draught appliance, railway, A. Lipschutz 647,701 
Car, gondola or other, C SCROON oscisdacscesven 647,906 
‘Car holder, L. G. Repass.... ....... cece cece cececes 647,878 
Car, hopper bottom, FC: ODS SCHOCH YG c55 aes eveneawees 647,907 
Car, hopper bottom, Schoen & Hansen............ 647.908 
Car, metallic, Schoen & Hansen.................... 647,927 
Car step, N. Gray..... ....cccc cece cc cecccescceerecece 647,825 
Car ventilator, railway, G. H. Moore............... 647,507 
Car wheel, I’. A. Bainbridge............ ........00. 647,462 
Cars, electric lighting apparatus for railway, W. 

Bs RICH OS si ic oie ein ds occa ccckias vee ceas dees baat 647,634 


‘ Cars, plow for Sara electric, J. B. Gottsberger 64i, si 


Card case, J. M. Mot 
Carding engines, eriaine mechanism for revolv- 


ing flats of, J. re Tn ceOe Wea ORGS: Bia tees bana wee 647,823 
Carriage spring, KE. D. O’Hanian........ eos eee aalsia's 647,579 
Carriages, etc., mdunting for, J. D. Swindell...... 647,710 
Case. See Card case. 

Caster, ball, J. S. Koch. ......ccccccc es cccccccasececes 647,675 
Change machine, C. H. RowW..............eceeceeees 647,879 
Check, ete., F. Heinz.......... 6 ccceeesecceeess Lpieveisis 647, 
Cigar cutter and advertising device, combined, 

fi WOO Usa Syn bin ain oie ch 'n drat eS aad cael aaa diaawrde wale 647,707 


Cigar tip protector and cutter, H. Blumenthal.... 647,594 
Cigarettes, cigars. vestas, cards, or the like, 

holder ‘for, Ds SAVOYE 5s cas sas lawdas eaves setwsas 647,582 
Clamp. See Scaffold clamp. 
Clocks, automatic beat adjuster attachment ffor, 


Mis TROG OPE 335 Sais ol coke eeeaancca dunes basa neenes 647,727 
Clothes line holder, J. T om DGS os Seewnaas Paueaees 647,587 
Clothes line sup ort, Ry Co DUCK OB iss vasicc cece cescs 647,911 
Clothes ree}, R {I PSON 2444 bic ereeaei sues. eceeoss 647,636 
coal etc., product for improving, F. P. Vallet- — 

OR OZ ic gadsctiad otic wah asetiies ves ened ooneee VLA : 
Coin controlled ppratatee. F. A. Langwith........ 647,849 
Coke loader, F. McClain.............. cccsccccccceces 647,575 
Color board, water, Le H. COINS 66. io icenincideeticss 7, 
Comb foundation, artificial, H. Vogeler........... 647,711 
Concrete construction, E. L. Ransome............ 647,904 
Condiment holder, D. Strawbridge. .............. 647,769 
Conveyer for coal, ore, etc., W. F. Hunt........... 647.750 
Copy holder, J. F. McCloskey...............-.ceeeee 647,899 
Coring and stemming implement, fruit,- D. E 

SAPD, ¢. cicist cn cdatees sukdebatwacceswes etna an tees 647,532 
Corkscrew, H. WalKeDP.........cccccccccecccccccsceces 647,775 
Cotton condenser and feeder, R. R. Pace.......... 647,516 
Cotton picker, W. J. DyePr.........cescecccccccccccce 7.818 
Cotton picker, A. B. Floyd............. Sua E daaiaeos 7,655 
Cotton press, E. M. Werkheiser..................6. 647,712 
Coupling. See Car coupling. Hose coupling. 

Cowls, ventilated wind wheel for, E. N. Higley.. 647,721 
Crank pins, etc., machine for turning off, B. i; 

OV. CF iiss ieisieccseiweinss wdieise gti oe eee wise etbreee wake ee oe eke 647,696 
Cream separator, ° Fiat ReGHOIG 6s. bs seins reese veces 647,877 
Cultivator, W. G. AtWOOd........ccceccccccccccceces 7,4 
Cultivator, L. Toillion Ee ee te ry en Se 647,771 
Curtain and shade fixture, J. D. Wintz. .......... 647,738 
Curtain and sbade support, window, R. F. Men- 

A) eee er er ee ee eee ee ee 647,755 
Cutter. See Band cutter. Twine cutter. Weed 

cutter, 


—s Ewe eee 
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Dam, movable, W. W. Venable.............cccceees 347,543 
Damper regulator, SU LOM ArlS: J.T. Luton........ 647,723 
Dental combination tool, H. L. Cruttenden....... 647,557 
Dental dam holder, S. M Myers Dibvaiaetels Savetehb Biele Goethe 647,574 
Dental handpiece, J. D. Wilkens... ................. 6477: 
Desk ink well holder, adjustable school, F. D. 

DD OMS oo cs bcos AUG HEAR EACOE Soo, Badal 4 841 
Dice box, E. H. Turner.............. ccc c cece ccccces 647,621 
Digger. See Potato digger. 

Dish making machine, T. Crebbin.................. ,670 
Display table and case, combined, E. C. Boeckh.. 647, 553 
Ditching machine, M. G. BUNNC lia eas beKaceesciewvc 7.473 
Door controller, M. A. De Lew...........ceccseceees 647,671 
Door spring, F. "My But@scnce.csc.cecseseseeceescscce. 1645 
Door stay roller, J. D. Swacick..............cccccces 7,686 
Door, transformable screen, A. M. Stover......... 647,891 
Draught equalizer, W Ey Billington tiealeawincu onesies 647,796 
Draught equalizer, W. P pee a i Ciba ers bod dee ato eieleiere 647,489 
Drawer pull, plate, W. J. “& W. P. Dolson.......... 7,598 
Drawing board apparatus, H. A. ‘Leighton cbewee es 647,677 
Drawing implement, A. L. Patterson.............. ‘ 
Dropper. See Seed and fertilizer ener 
Drying and pulverizing apparatus. J. J. Seldner.. 647,531 
Dust guard, S. A. Crone@....... cc cece cece ccuccuccccce 7.556 
Dust guard, G. F. Price... ...... ccc cece cece ccc ccccace 647,681 
Dye, black sulfur, Kirchhoff & Haussmann, 

647,846, 647,847 
Dye, green blue, Herzberg & Scharfenberg... : 647,834 
Earth crusher, J. S. McCracken.............cccceees 647,576 
Electric current distributing circuits, switch ap- 

paratus for, T. Allemamn............cccccccceees 647,783 
Electric furnace, M. Ruthenburg.................2. 347,614 
Electric machines, means for balancing multi- 

POAT. S.. Bs SNOLC SG 255 5350s eevee cea eae wee 647,585 
Hlectric machines, regulating, W. H. Cooley...... 647,716 
Electric motor controller, H. Cochrane............ 647,743 
Electric power and lighting currents, automatic 

Maximal switch for, T. ANemann.............. 647.456 
Electric switch. J. I. Gunther................. 2.0... 
Electrical transmission system, F. Bedell......... 647 TA1 
Electrode storage battery, R. Macrae... a 752 to 647, 754 
Electrotherapeutic device, T. W. Topham Sneecdias 647,687 
Elevator. See Hay elevator. 

Elevator carrier, A. J. Wheeldon.......... Seesececes 647,893 
Kind gate rod, wagon, G. C. Conser............eceee. 647,555 


Engine. See ‘Explosion engine. Fluid pressure 
engine. Gas engine. Rotary engine. Steam 


engine. 

Evaporating pan, aires & penient Sa detail ovatdssee' ones 647,798 
Explosion engine, C. A. Scott... ......... ccc cece eee 647,583 
Bzpionye compound, high, penne & Schra- a 

OP ris cai Sosa tte bataahe CVsGas coed evan van eee iee eee ; 
Fabric nenoroune compound, H. Stern............ 647,684 
Faucet, EB. O. Daniels............. ccc cece cece cccecee 647, 
Feather paring machine, J. Loch.................6. 647,852 
Feeding device for boilers, water, C. E.{Squires.. 647,683 
Feeding device, poultry, G. W. Brown............. 7.800 
Fence machine, wire, J. B. Hagleston.............. 647.819 
Fence making machine, A. EK. Roberts............. 647,762 
Fertilizer mixing apparatus, E. U. Holton........ 647,835 
Filter yd. DoCaprobiisess6 he dc Soewic sweba obs bee ease oa «>» 647,648 
Filter, self cleaning, R. C. Reed................0... 647,682 
Filtering apparatus, H. Desrumaux................ 647,597 
Filtering apparatus, W. W. Wilson................ 647,780 
Fire alarms, electric thermostat for, Hayes & 

Thompson. . Umar nntats Shah ate aw ea asaiele Moats eae a 7,565 
Fire escape, J. oO. retin sigcb:e arse lentle oa g ererd eae em ek ys 647,628 
Fire escape, A. J. King...........-ccccccccuccscccees 7,845 
Fire extinguishing ADparatun, E. Piepenbrink.... 647,875 
Flooring, A. L. Wymer............cccceccccccccececs 71 
Hlggr on mmanufacturing apparatus, Leetham & 

WYO 55 od ois e secie vine Seiad 9 0.4 wba sie cbiare ce eee Oa beat be 7, 
Flour mill, O73, Mi, MlOTSG se nccieta Keveun Ysa ehehaee ee 647,757 
Fluid pressure engine, J. Deneal..................-. 647,915 
Furnace. See Hlecttric furnace. Metallurgical 

furnace. Muffle furnace. 

Furnace charging apparatus, P. C. Patterson..... 647,869 
Furnace, stove, or fireplace, C. H. Bennett........ 647,552 
Furniture, etc., spring seat or support for, W. 

VON OT. ec oie a die itace. a fbb 2a WA's Bie SO EE viewed ‘see. 647,912 
Gage. See Micrometer gage. Optical gage. Rail- 

way tie gage. 

Galvanic battery, Blumenberg & Overbury... . 647,797 
Game, J PIC cases casa d tien a reat a Aaeted ex 647,887 
Game apparatus, D. Dorr............ he segheseaaes 647,814 
Game apparatus, F. J. Schneider...............e000 647,616 
Gas apparatus, acetylene, P. Dumont.............. 647.817 
Gas burner, incandescent, L. T. Alton.... ........ 647.458 
Gas check for incandescent burners, L. T. Alten. 647,457 
Gas engine, W. R. Dow............... cc cecee sees . 647-651 
Gas generating apparatus, A. C. Swain....... vesee 647,618 
Gas generator, N. A. Guillaume................. aie : 

Gas generator, acetylene, Beggs & Fielding. Seige 647,793 
Gas generator, acetylene, W.R. & H. H. Fox..... 647,486 
Gas generator, acetylene, A. Javal...........ee.06. 647,496 
Gas generator, acetylene, S. Jewell....... ........ 647,922 


Gas lighting device, electric, Schunemann & 

Rieder 647,617 

Sladek sige nile a eladand erueteig’y ait ard anew een eeare ae 647,802, 647,803 

Gas, producing ethylene, _ A. Deuther..... osess. 647,559 

Gas purifying apparatus, N. A. Guillaume... 647,827 
Gate. See Swinging gate. 

Gear mechanism, reversing. E. Brucksch.......... 


CHOHSH CHS HEH HH HH HOH HMO HHH HEH HORE OH EB OOH HEHEHE OOS 


eceece 


Gearing, worm, BE. G. Hoffmann.................... 647,491 
ier ctalor: See Gas generator. Steam genera- 

or. 
‘Glove fastener, J. D. Stirckler..............005 cece 647,889 
Grain distributer, T. F. Hall............. ce see ewes 7,749 


Grain, drum for washing, soaking, and aerating, 


C. Schwager isulepiia at Sie wal hla gheoucn Gee he Ok a galore re wa kbs -- 647,708 
Graining, C. Henricus........... cc. cee ecw cece cence 647,833 
Grinder, feed, A. G. Newman.............ccceeee ee 647,511 
Grinding and sieving pulverizable substances, 

apparatus for, R. J. Gasslein..................6.. 647,746 
Grinding machine, J. B. Eberling.... ........... o. 647,485 
Grindstone operating mechanism, N. Nilsen...... 647.578 
Hair fastener, R. F. Gibson............ 0... cece eee 647,747 
Hammer, trip. C. Rothenberger........cccreves oo. 647,525 
Handcuff, F. B. WidMmayer........ccccecccccee coves 647,735 
Handle. See Tool handle. 

Harvester, pea, Wortman & Richmond........ oe. 647,550 
Hay elevator, G. Bayley..............ccccccsevcccucs 647,792 
Hay rake and stalk cutter, convertible, Ww.c. 

ZACKCLOOS8 Ci ois 6 Ged cc dle ss kale Paw eeta desea Jceeas 647,782 
Headlight, C. L. Wakefield..............000- ealeoa sore 647,688 
Heater. See Water heater. 

Hinge. ROCH Gicis4 nuda nse sda eee wen tier escaideasas 647,905 
Hinge, S. P. Stevenson................ wee gas eurn ade 647,586 
Hog catcher, S. Gasser..........cceccccene: Sa aiee pe sece 647,563 
Hook. See Snap hook. 
Hook, N. F. OliverOS......... cc cece cc ccc c cece ccccccs 647.725 
Horseshoe, F. A. Poupard.......... ccc cee cece cece 647,519 
Horseshoe hoof plate, J. M. Myers... ............. 647, 
Hose and diaper supporter, combined, K. Strat- ve 
OD Gos corede eiesinis isc ete antes 80G.bG tie see ole Hea. Seale ee eae oats 109 
Hose and garment supporter, W. H. Cornell...... 647,477 
Hose coupling, C. H. Blamtz........ ..eceeeeeeeeeees 47,693 
Husking pin, J. F. Reineke.............. cece eens oe 7,633 
Indicator. See Speed indicator. 
Induction coil, R. Varley ...... ...-.ccccecwccccccces 647,589 
Inductor alternator, S. H. Short............005 ose: 647,584 
Insole for shoes, electric, H. O. Can Dee.......... 647,647 
Iron holder, J. Winteringer............e..0. i Gialesee'ers 647,54 
Ironing board, D. McDonough........ Bees eee’ 647,510 
Ironing table, "J. B. Beacham..............00000000. . 647,5 
Jack. See Screw jack. _ 
Joint. See Cable joint. Panel joint. 
Journal box, P. Brown............. weavediecetesasnass 647,715 
Journal lubricating box. J. G. Smith............... 647,886 
Kinetoscope, H. Schneider..... ere re 647,529 
Kinetoscope shuiter, HE. Schneider................. 647,530 
Knitting machine, M. Saldin.....................06. 647.880 
Knitting machine, Scott & Swinglehurst.......... 647,881 
Lace fastener and tongue support, shoe, A. M. 

GiPtann Olirs teak oceesed s ia Gan Nba aetacavesaapenvs ve 647,824 
Lamp, Eldridge & Smith....... Seer ree eee ree 647.7 
Lamp, electric are, J. T. Beswick.................0. 647,691 
Lamp, electric are, C. A. Pflueger ................. 647 874 
Lathe binding machine. H. Joncas et al....... ... 647 92% 
Lathe tail stock, J. G. Blount..................0.e ee 647,64 
aa a vats, means for charging, C. W. Mer- sas 

Pl) ccccciepuscatatesadvetadenaurwl seeon Case as vane eee ‘ 
Life preserving float, M. Peschmann.............. 647,630 

| Lock. See Bicycle lock. 
Lock case, H. G. Voight.......... ccc cecceeccces cee 647.731 
Locomotive buffer beam. J. F. DYDD. . osyc0eu see sc 647,919 
Log turner cushion device, J. N. Quinn............ 647,760 
Loom for weaving narrow fabrics, D. J. Mac- 

DOM A Giciiaice bree CisSina: cid ebins Phares +c aie’ d Sad Rewidwwes 647,254 
Loom let off mechanism, Draper & Roper......... 647,815 
Looms, transferrer for filling changing, Draper 

SS INOVUNT OD oe oie tk sercas oad whens s0ssdewasaaaaes 647,918 
Lubricants, making, J. M. Jewett............ ..... 647,838 
Lumber, D. Gilmour... ...... cece cc eccceeees 647,625, 647, 626 - 
Lumber. manufacture of, D. Giimour Sweeties bole ebee ee 647.627 
Metal articles, joint for, Brown & McFeaters...... 647,470 
Metal articles, tool for uniting, Brown & McF: Feat- 

CIS hiss ona ted ate daidaitianddnavns Da aiy es Co 4ne sexs oes 647,469 
Metal articles, uniting, Brown & McFeaters....... 647,468 
Metal working apparatus, electric, G. D. Burton.. 647. 604 
Metallurgical furnace, E. V. Lanyon............... 647,661 
Metallurgical furnace, J. Lanyon........ccececcceus 647,662 
Metallurgical furnace, W. & J. Lanyon............ 647,66: 
Micrometer gage, IL. S. Starrett...............028. . 647, 310 
Mill. See Flour mill. Rolling mill. 

Mold sanding machine, C. H. Horton.............. 647,494 
Molding machine, H. C. Herman................04% - 647,673 
Mordanting, E. Holken.............ccecccecces coecee 647,493 
Motor. See Wave motor. 

Motor. Me Bi. Xander sss ns waranew nh bs eens OS aeak 647,781 
Mower, lawn, O. P. Norman.............. Sieiwciwaes 647,513 
Muffie furnace, continuous, W. Dicken............ 647,81 
Multicycle, J. C. Anderson. .... 1... cece eee ween 647.785 
Musical instrument, R. W. Pain.................06. 647,926 


(Continued on page 269.) 
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00D or METAL ZS 
Workers" "3 


Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 
A—Wood-working Machinery, 
B—Lathes, ete. 


SENECA FALLS MFG. CO. nach 
695 Water St., Seneca Falls, N.Y, “<== 


AMERICAN PATENTS.—‘AN IUNTER- 
esting and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
have been filed from the beginning down to December 
31, 1894. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 1002. Price 10 cents. To be had at 
this office and from all newsdealers. 


} MACHINE SHOP OUTFITS, 


NE : 
[' AT HE OT) TOOLS ano SUPPLIES 722 
S J SEBASTIAN LATHE CO'2°SUINERT 8g. 


Foot and Power and Turret Pata hit ee 


ers, Shapers, and Drill Presses. 
SHEPARD LATHE Co., 138 W. 2d St., Cincinnati, O. 


BARNES’ 


” NEW FRICTION DISK DRILL 


FOR LIGHT WORK. 
Has These Great Advantages: 


The speed can be instantly changed from 0 to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
i within its range—a wonderful economy in time and great 
mio, saving in drill breakage. (G8 Send for catalogue. 


Ww. F. & JNO. BARNES CoO., 
1999 Ruby Street, Rockford, TIL 


The Coburn Patent Trolley Track 


Store Ladders. 


PAIR OF STAIRS ALL ALONG #f 

THE LINE OF SHELVES. 3 
68" Send for Book. 

The Coburn Trolley Track Mfg. Co. ; 

HOLYOKE, MASS. q 


5 CENTS A DAY pays for 
the use of 


The Shimer Gutter Heads 


To match 12,000 ft. of 4 in. strips 
(board measure) single tongue and 
proove tne most economical 

utter Head inalltheworld. Send 


A 


“S.J. SHIMER & SONS, Milton, Pa. 


THE BUFFALO CASOLEN 


HIS cut shows our four 
cylinder, horse 
power, non-vibrating, 

soles Spare varyil:g speed 

from 100 to 1,500 revolutions, 

Gasolene Vehicle Motor 

which we have demonstrated 

to be the most practical power 

in the market, occupying a 

space of 1s x 20 inches, manu- 

factured upright or horizon- 
tal; weight 17> pounds. We 
build from one to eight horse 

power. For vehicles, boats l_ 

and light stationary work, 

we Can prove superiority. 
Ge Send for Circular. 
BUFFALO GASOLENE MOTOR COMPANY, 
Dewitt and Bradley Streets. Buffalo, N. Y. 


MACH INES FOR ROLLING 


= SCREW 
THREADS. 


Any size up to 1'’ diameter, 3" 
long. Four sizes of machines, 
=, ce Send for Circulars. 


“|=” BLAKE & JOHNSON, 
P. 0. Box 7, Waterbury, Conn. 


$99900O009000000000000000000 
SS = — @ 
¢ Bench 
© 
$ Levels. 
é Adjustable, with ground and graduated vials, ac- 
fared suas to protacl placa when nop une Se 
ics. THE L. S. © 
$ STRERETE COn Bor Atel, Mase ULS.A. @ 
999 OO H0999OH999H09999H99O9O8 
The New YANKEE DRILL GRINDER 
Seientifically Correct. 
SRON-WORKERS. More of these ma- 
“ee chines have gone into the leading plants of 


R the world in the last two or three years than 
any other. WHY? Because hand ground 
drilis wont do correct work. They break, wear 
tapering, and only last half as long as machine 
_ground, Send for catalogue explaining all of these 
Bthings. This is the only drill grinder ever made 
ing but one preliminary adjustment. Write 
ow for full data. THE FULLER 
G. CO., Successors to G. T, Eames Co., 250 
Asylum Av., Kalamazoo, Mich., U.S.A. 


NEW CHAMPION PRESS CO., 


C. OLMESDAHL, Manager, 


MACHINISTS, 
_ Manufacturers and Dealers in 
JOB PRINTING PRESSES 
AND .HAND PRESSES, 


Pinking, Pleating, Fluting and all 
kinds of Ladies’ Dress Trimmings 
Machinery a Specialty. 


173 GRAND ST... NEW YORK. & 


Cc y.RO0T, BRISTOL, CONN.U.S.A. 


on Parerteg Apri 7 B91 


Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000.000 and 
repeats automatically. Simple, accurate, durable. Spe- 


cial counters to order. (=~ Send for circular. 
C.J. ROOT, Bristo : Conn.. U. Ss. A. 


) = 
| 
Ss 
4 
4 
x +4 
H ae : 
na / i 
5 Sie 
: iM = 
| wiitan WE 
aepehee 5a 4 AEN. 
2 ~ 4 N : 
Pa iA all eae ngs : 
Tle. eS 
7 2 Te : ; A. } 
i 57a D 5 " ; => ay mn eas \e 
: « * aH : aM, i a 
i p = 
p —— i we ED . \ ; aN EN 
— : a VL Gg » Wares 
- sf Aas , \ if : ; fan 
tl q Lf o 3 ——s ” : 
; se nod s Le ‘4 
Q *. = . a aA 
dees = nee i 
' : ia , 
: y - = ash : 2 
: ve ry vaca eee ox =--wiae ee : 
a) : 
, rey ! on =_ 
. l : pee Wes 4 Wa\n 
ate eee \ + ANE 
. : 
nr SS | 


Nut, A. C. Hachfieldsc cc csiccideceeciicintiidceien ests 647,699 
Nut lock, F. W. Benjamin......-.......cccce ce eeee eee 647,794 
Nut lock, G. W. Cleveland............ cccccccccceees 647,806 
Oilers WiS. BOY Goss oso cdsscnc vobeciedsateoctewndkiee 647,467 
Optical gage, W. J. Rideout........... ccc cece nee 647,522 
Packing, rubber, L. P. Destribats.............. .... 647,916 
Paddle wheel, feathering, O. Jull................04 7,567 
Padlock, P. So Wiseman............cccccecceees seeee 647,592 
Pan. See Evaporating pan. 

Panel joint, E. L. Pease.......... 0... ccc cece ts eee 647,872 
Paper box. folding, A. L. Kramer.................. 647,897 


Pegging machine trimming attachment, I. Fre- : 


GCUHEUC 22 ie Wires Beane eco oak eee ee 7,599 
Pen, drawing, S.G. Scanlan................000 cee cee 647,728 
Penholder, EH. Metcalf............. 0. ccc cee cece cece eee 647,679 
Pactentapnic film, positive, Thornton & Roth- F 

WOM as vocva ieceweyse et ces kg Singh sis bd cia e'e Fe we Ke 
Photographic roll film, A. W. McCurdy............ 647,901 
Photographic roll tilms, apparatus for develop- 

ing, A. W. McCurGy.......... ccc w cece cece cece 64 
Photosculpture, C. Pietzmer..............c cece cece 647,608 
Picker. See Cotton picker. 

Picture apparatus, L. G. Spencer...............008. 647,767 
Pin. See Husking pin. 

Pipe. See Tobacco pipe. 

Pipe boiler, W. MacFarlane................cccceeees 647,504 
Pipe connection, F. B. Miller... ............c0-ceece 647,756 
Pipe machine, Parsons & Tuite.................0006 647,866 
Pipe wrench and cutter, combined, J. Stewart.... 647,685 
Plaiting board, C. L. Hurlbut........ 02... eee eee 647,836 
Plastic compound, O. H. Schnepper................ 647,764 
Piow, Bailey & Cheney.......... cc. cece cee e ccc eees 647,689 
Plowshare, EH. E. Morris..............cccccec ces cees 647,859 
Potato digger W. T. Vose............... cc cece eee ees 7,639 
Press. See Baling press. Cotton press. Soap 

press. 

Projectile for small arms, P. Sweeney.............. 647,730 
Pulley, Hale & Robidoux............... we cce cece eee 647,830 
Pulley, R. Machold.......... cece cece ccc cece eee cees 7,855 
Pulley box, sash, L. K. Rowe....0.. 2. ccc cece eee eee 647,612 
Pulley, clutch, BE. Curren................c cece ceeeee 647, 
Pulley, sash, W. T. Kellogg............. .».-.647,842, 647,843 
Pulverizing roll, A. Barmettler................. 00000 88 
Pump or the like, rotary, F. Marburg, Jr.......... 647,806 
Pumps, mechanism for operating bilge, F. Stuth. 647.892 
Pumping rig, KE. W. Shippenu............... cece ee eee 647,535 
Purse, secret, C. F. E. Ruge.............ccc00 5 ceeee 647,613 
Race horse starter, H. McCleary................0 cee 7, 
Railway chair, BH. F. Taylor..............06 cee we eee 647,620 
Railway signal, M. J. Corcoran.................05. -- 647,596 
Railway signal and switch apparatus, F. L. Dodg- 

BOM sy cr ecara ou eee ne Sebo ue ERO WE MEA OSE Ata 47 482 
Railway signal foundation, Kearton & Manuel.... 647.569 
Railway signaling apparatus, F. A. Landee........ 647,570 
Railway switch and semaphore apparatus, F. L. 

DOW BS OU iiccics osaes ooae kobe we 650. eke eel ee ea 647, 483 
Railway switch operating mechanism, C. W. & J. 

Ta, BQUITCR 5.566 6h ig Clad oleae testa chusle ceeds cud ees 647,637 
Railway system, electric, J.M. Murphy .......... 647,666 
Railway tie gage, C. JOMNSON.......... cece ween eee 7, 
Railway trains, system of automatic stoppage of, 

Ti. IROUSBE OU es cces. dock 6 Sas Searats Conse ewe wae te oes 647,611 
Railway turn table operating apparatus, R. H. 

yd 0 eG ee re 647,619 
Rake. See Hay rake. 

Rake. Ds MOCO ys ccctiicns ccciaaseds coneewelausotsenieis 647,724 
Reamer, expansion, C. A. Mentry................6. 647,605 
Receptacle, metallic, W. F. Hunt.................66 647,700 


Reel. See Clothes reel. 
Refrigerating apparatus, M. Cooper, Jr., (reissue) 11.822 
Refrigerating milk can, Hi. M. Kirb ; 647,925 
Regulator. See Damper rugulator. . Speed regu- 


ey 


lator. 

Resinous dope and making same, Penniman & 

BCNTAC OP 662 cons sednveinscaoteseues er cies . 647.606 
Revolver, C. D. McDonald................. cece eee es 647,861 
Riveting machine die, C. H. Johnson........ ..... 647,497 
Rod mills, mechanical hooker boy for, M. 

Ba ackK OB ii iii icéisieceea cee wak cae wanna. sot Si eresrertietee ass 647.461 
Rolling mill, F. McClain................ ccc cece ee eee 647.860 
Roofing tool, C. W. Commer............ cccccceeececs 647,597 
Roost, poultry, C. Burrows..............cceceecccees 647,595 
Rope tightener, C. A. Bertrang.... .............05. 647,795 
Rotary engine, D. M. Dearing................ 647,717, 647,718 
Scaffold clamp, O. G. OS8b........... ccc cee ce cece ee enee 647, 
Scales. tare indicating index plate for, W. T. 

RODOrtSONS 6oiis koe vase 00 0056 6 ohne cee secnecns cede ce 647,524 


Screw jack, F. Schulz............. cc cece cece ee eeeeces - 647.765 
Seed and fertilizer dropper, A. Conway 647,476 
Separator. See Cream separator. 
Sewer trap and its construction and equipment, 
J. Barrett........ Sai laainds Cis Crew ahaarne rece a. GAT, 
Shade holder, adjustable window, J. M. Mays..... 647,604 
Shaping machine, Becker & Kelonge. .. 647,464 
Sharpener, knife, P. M. Withington..... eda mois ontie 647,€40 
Sharpener, knife, scissors, or skate. M. L. Hawks 647,602 
Shears. See Animal shears. 


eeeecceessce 


BICYCLE GASOLINE 
| MOTOR CASTINGS 


Stationary and Marine Motors and 
Launches. Catalog Free. 


PALMER BROS., MIANUS, CONN. 


ASTER THAN SHORTHAND! 


One Stroke Prints a Word. 


A Handsome Book 
Sent FREE. 


Do not hesitate to send for it just because you cannot 
buy from us now. We want you to see the book any- 
way, even if it does cost us 25 cents to answer every re- 
quest. We shall be pleased if you will simply glance at 
it and learn a little about 

out a teacher. 


he Ostermoor 


Patent Elastic $ ci), aa 
nderson Shorthand 
Felt Mattress, 4 Typewriter, 263 Broadway, New York, \@@ 


NO MORE MISTAKES. 


No more illegible notes. 
You can become a steno- 

grapher at home in * Oy 
six weeks with- . 


Express Charges Pre- 
paid to Your Door. 


shes 


ED ee eT 


Trade- 


an ee ae 


~“ 


HARTMA 
adds to the attractiveness and value of the home. 
Strong and durable; keeps out everything but the sun- 
shine. Unequaled for Schoo) Lawns, Church Enclosures, Parks, 
Cemeteries, Private Lots, etc. Catalogue free. 


HARTMAN M’F’G CO., BOX69 ELLWOOD CITY, PA, 
or Room 99, 809 Broadway, New York City. 


The guarantee we have been publishing in the maga- 
zines. for years still holds good. Tens of thousands 
have sent for our book; thousands have purchased, and 


moaren mattresses have been returned. The Fox Automatic 


Y) FILING BAND. 


ww (Patent Allowed.) 
= ¢-) For filing letters, vouchers, etc., 
- and the tying of packages. Su- 


SLEEP ON IT 30 NIGHTS 


And if it is not even all you have hoped for, 
if you don’t believe it to be the equal in 
cleanliness, durability and comfort of any 
$50 hair mattress ever made, you can return 
the mattress at our expense ard get your 


es perior to, and much cheaper 
than rubber bands. 18 in. 1 gross, $1.75, 1 doz. 20c. (post- 

paid), other sizes. Sample free to any business house or 
money back by return mail—* no questions professional man. IRVING P. Fox, 72 India St., Boston. 
asked.” There will be no unpleasantness 


bout it at all. 
—_—— DRILLING 
closing the tick by 


| Machines 
TRADE- | 


Over 70 sizes and styles, for drilling either deep.or 
MARK. 


Compressing the felt, Binding and 
hand. 


shallow wells in any Kind of soil or rock, Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic cau 
Operate them easily. Send for catalog. 


WILLIAMS BROS,, Ithaca, N. Y. 


DON’T LEAVE YOUR KEYS 


in the front door. Fasten 
i them to the pocket or waist- 
band with a key chain secured 
by the Improved Wash- 
burne Patent Fastener. 
Slips on easily, grips like grim 
death, don’t tear the fabric, 
released instantly. By mail, 
25 cents. Catalogue of other 
B novelties. free. 
AMERICAN RING CO. 


‘1 2 
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y 
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2 fect 6 Inches wide, 26 Ibs., - $ 8.35 i Box P, Waterbury, Cons 
eet wide, S., - . . ° , 6 feet 

d feet Gtnihes wide, 26 ths., - 11207 stnates |Ke@h Your Horse Healthy 

4 feet 6 inches wide, 45 Ibs., - 15.00) 9. LOGAN’S PATENT STALL DRAIN 


H which carries off all filth and bad odors. 

DELIVERED. If made in two parts, 50c. extra, | Saves its cost in one year. Prolongs 

Take care! Don’t be deceived! There is not a single the animal’s life and adds to its useful- 
store in the country that carries our mattress; almost ness (27 Booklet Free. 

every store now bas an imitation so-called “felt,” which Logan een. Horse Stall Company, 


ds Os DICRSCl ks cies caicicte ta 'voe: bucks seeutes sseeseee 647,816 | ig kept in stock to sell on our advertising. 2 Broadway, New York. 
Snell Sg ee i F. ee errr ere oe "*: Roreng | Our name and guarantee on very mattress. Send to-day Pee ee ee ee 
ip, war, F. W. Van Hoose........ eck larbs ces ates ‘ ; ‘ f : me 
Ship's log, T. F.& T. 8. Walter... 000000 GATTI for our book “ The Test of Time.” WE EXCEL AND UNDERSELL ALL! 
oe rack, F. BE. Alen... .. ccc. ccc cece ccc ccs cecoece cc ia i P 
Signal. See Railway signal aa OSTERMOOR & CO., BLD Pelco bone conte, = aS 
Signal, F. L. Dodgson.......... cc cece wee c cece cence {e a 
Signal arm. W. Keaton. ov vovnseen 647,568 | 130 ELIZABETH STREET, NEW YORK. $8 Medial Butieties, 3:52 
ignaling apparatus, vesse], O. E. Haton........... D6 . 
Skelp scarfing and bending apparatus, P. C. Pat- We have cushioned 25,000 churches. Send for pnttery Rabie Lamps 3-99 
POPEOM: oie fuer ics can pebedice ee ee oa 647,868 book, “ Church Cushions. Electric Necktie Lights 5 
Sled, Cy. As BAR Ory ca iciw casts caeccntouveus aeiet< oe wee ree 647,690 | ————_____>*_________ Miniature Electric ‘anpe Pe <1) 
Sliding poles, mat or cushion for, EB. L. Perry..... 647,873 : , 
Snap Hook, G. 1, Baker...........teeeceeeeeeesses oe 174 | SOMETHING NEW! SOMETHING NEW!! eae oa a shi parasaden dy ae 
Snap hook, J. Waller. ......... ccc cece cece cece cee ceee of : evelan ‘10 
BueP hook, sf Rocce Palate Wacvwinisih Dake dae teas se pets S The U. S. “‘ AUTOMATIC ”’ HAND Headquarters for Electric Novelties, Supplies, Books. 
oap press, EK. J. FOrrester.........ccccce ce cse cee eee ‘ —— - 
Soldering cast iron, hard, F. Pich......-........... 647,631 FIRE EXTINGUISHER. es Nea he P 
Soldering compound, F. Pich................e cece eee 647.632 We challenge the world to produce our Wy me ee ow 9%! | Vows ih I 
Soldering tool, J. Dillaha.....................000e -o- 647,481 equal. Hang it up, it is sealed. Take | « Nee wre 
Sole cutting machine, A. M. Stickney.............. 7,8 it down, itis unsealed. f P ys ‘es 
Sole machine, E. E. Winkley................. cece 647,548 Safe, Sure, Simple, Quick. A af if! re AL 
7 piorerteniyh set mouripiece, A. L. Creelman....... tte Cannot get out of order. Needs no at- fa ant. oe eee ae a wel \ 
peed indicator, J. C. ATMOT.............c0ceeee Saas : i “FCI 7 a ae : —w gy 
Speed regulator, T. H. Macdonald.................. 647.503 ‘ Niconousleah Wire teetinmnioher sa a Hee a ; a <i 
Spinning apparatus, yarn, G. O. Draper............ 647,914 world. You can load and shoot it at will. ithe rere 
Spinning machine. ring, F. M. Garcelon............ 647,656 NT Chemicals same as all Fire Departments 
Shrine: "See Corinne ceeine: Daa eee 647,649 We use, and can be had at any drug store for 
. ° . e. 10 cents. Once Joaded, it will last for ; 
Squares try cours, pnd ere combined, separ- eer f years, and is ready for instant use day or Pal : ik aac 
ible, EH. W. Pe eine cheba wab<uioh ewes eowel n ei ; ee ; oom ale AWW eS PA 
Stacker, straw, G. ANGerson... ........ccccsccccees 647,459 i — aff S tn casa el hee at yr OTT igo — 
Stamp carrier, postal, C. H. Conner....... per ne 647,554 : ag eg plant) hth ladate i 
Steam engine, G. Code. .......... ccc cece cecceees ceeee 647,669 . 260 West 23d St.. New Y k. U.S.A hd WILL POWER 
Steam generator, R. W. Jamieson...............00. 647,495 ee es Se Oia Ue Os INS iH NERV 
Steam generator, W. J. Ranton.............eeeeeeee 647,76 “i. NoTE—The offices of “Scientific American’ i E FORCE 
Steam trap, R. J. Flinn.................ccceeeeeees ... 647,654 | Pat’d Feb, 2, 1897, are equipped with “ U.S.” STAMIN 
prone steve cot awards nr heeaesees eiedeend cin akan stat : A 
Stove, heating, B. Woodhull..................cee00. 16 ; CALL IT WHAT YOU WILL 
Street sweeping cart, hand, G. S. Lee.............. 647,850 P ‘ ; 
Striking bag support, H. B. Fracier «0.0.0.0... 641,481 THE EUREKA CLIP Ce a 
ugars, converting wood into fermentable, A. The most useful article ever invented i ; i i 
OIRBSOUs 55ers hc sh i ecyeme ie kee ie tor the purpose. Indispensable to Law- oi oa acter tance Ra ay spone ae 
Sulfur candle, L. H. Swam.......... 0... .. cece c eee ees 647.770 | yers, Editors, Students, Bankers, Insur- 2) Gthera: ‘We-puiarantes it, forfeit $1 WOheld 
Surgical dressing sterilizer, T. Y.-Kinne........... 7, ance Companies and business men gen- N By our new system you can learn in a fey days at your 
Swinging gate, J. L. McCullough................... 647,577 | erally. Book marker and paper clip. © own home. Our beautifully illustrated free trestise tells you 
Switch. See Automatic switch. Electric switch. Does not mutilate the paper. Can be Z all about it. Distinguished clergymen, physicians and public 
Railway switch. used repeatedly. In boxes of 100 for 25c. 9 men all over the country are studying this wonderful science, 
Switch arrangement, electromagnetic, P. Hoff- To be had of all booksellers, stationers ~ and achieving increased success. Following are the names 
WIAD: ceoieaws hiinucrnes carent soe en ebeoawe ob Wade 647,492 | and notion dealers, or by mail on receipt and addresses of a few highly successful graduates of our In- 
Table. See Bed table. Display table. Ironing of price. Sample card, by mail, free. Man- stitute—space does not permit mentioning more :— 
table. ufactured by Consolidated Safet Rev. Paut WELLER, box 200, Gorman, N. Y.; G. S. Lin- 
Table, J. BH. Durgin.............0.0.-cccccscceesceeees 7.652 | Pin Co., Box 121, Bloomfield, N. J. COLN, No. 101 Crutchfield Street, Dallas, Texas; Miss Karn- 
Tap or cock, screw down, T. W. Scott.............. 647,882 : : ERINE MEssENGER, No. 74 West Main Street, Corry, Pa.; 
Telegraphic characters, apparatus for recording ne C. eae PER aria bh a Pear dail 
Telephone and clectrothermostatic fire alarm °° | METHODS AND INSTRUMENTS USED | [§ many of which are published in our free book. Do not send 
system, combined, G. K. Thompson............ 7,588 in a ee gee oicg A CS sg money, the book is free. A postal card will bring it. Address 
soeE Bone. cables, pulley for overhead, W. H. 647,924 tions. SCIENTIFIC AMERICAN SUPPLEMENT 1120 NEW YORK INSTITUTE OF SCIENCE, 
CONGO Y so 6ciiick voy sedis costes ecaded | ccmbedsa wars - 64%, : : storys . M.R. 
Telephone tablet attachment, G. S. Williamson... 647,737 ibcptes a ela foc ian ogee. and all news- eg eet eer Oona nen Nay 


Tent frame and bed, combined, Enright & W1il- 


80 647,920 
Tie. See Bag tie. Wall tie. 


ORG ie eet ata sewans c Gsdes-cis ew ceatnlheea ete 7,809 
Tire for vehicle wheels, noiseless, R. J. C. Mit- 

Chelle: diets euekeuaas leiavere! bi dralessierd tease aierd cetoeanrael Ses 647,898 
Tire for vehicles, rubber tread, J. Hallam......... 647,659 
Tire for wheels, rubber, S. G. Dorr............... o- 647,484 
Tire, pneumatic, E. M. Birdsall ................cccee 647, 
Tire seal feeder, G. T. Travis.......... ..ccccccc cscs 647,778 
Tire valve, pneumatic, Brewster & Raflovich..... 647,742 
Tobacco pipe, W. B. Kennell..............cccceeeeee 647, 
Tobacco pipe bow] attachment, J. P. Beatty...... 647,740 
Tool, combination, J. L. BoOyd........... 0.0.02. coon 647 7 
Tool handle, J. A. Schmidt. ........c. cc cece ccccncces 647,528 
Tooth, artificial. A. Page..............0. cccceee cee 4 86. 
Torch. marine, Rose & Holmes..............5 050 cee 647,610 
TOY, We On BV OY ovens sn txeneed 2s esis sekiek ea eeeen - 647,884 
Toy truck, wheeled, F. W. Crandall ............... 347,896 


Tricycles, etc., jack for motor, A. E. S. Craig....... 647,744 
Trolley fork. HB. Hddy............. cece cece cc teccceees 647,624 
Trolley wheel, C. S. Johnson...............cceeeeees : 
Truck and sack holder, combined, Finley & 
IBFARCH 35 os sane bie sche see ieace shetireesncuende auton 7,820 
Truck, hand, H. G. Knowles....................000+8 647,629 
Truck or wagon, rail transporting, H. B. Nichols. 647,512 
‘PPUsSe Jc DAM 55 oo hsv acai cwas nue e Nee eunnee ceed uae 647,551 
Tube bending machine, P. H. Seery................ 5 
Tube or bar handling apparatus, P. C. Patterson. 647,871 
Tube or bar transferring apparatus, P. C. Patter- 
son..... Ae AGN et SEs STN EE hae ime he exes ead e case aus 647,870 
Twine cutter, C. KE. McLoughlin........ shiseweewees 647,862 
Typewriter, pocket, E. M. Lon®............ oases ; 


(Continued on page 270) 


It APPEALS TO BoTtTH THE AMATEUR AND 
SKILLED PHOTOGRAPHER. Has MAny Ap- 
VANTAGES. &®8 SEND FOR CATALOGUE TO 
GUNDLACH OPTICAL CO., Rochester, N. Y. 


LAR CAMERA 


KORON 


Behind the Elgin Watch 
Stands the Elgin Factory 


with its guarantee. Every movement is 
tested, timed and proven before leaving 
the factory. The 


Full Ruby Jeweled Elgin 


is the world’s standard of time-measuring 
mechanism. 
' Free booklet—‘‘The Ways of a Watch’”’ on request. 


ELGIN NATIONAL WATCH CO., = = Elgin, Ill. 
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Seientific American. 


APRIL 28, 1900. 
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+ 4 
Don’t Waste the Summer. 
Study Jour- lM 
nalism. We fit ’ 
you for practi. 
cal newspaper 
work, for short 
story writing, 
ind magazine 
iterature,. or 


Study Engi- 
neering. We 
prepare you for 
railroad, steam, 
structural engi- 
neering, etc. 
Architectural 
and mechanical 


mprove drafting, ete. 
your Graduation 
literary with de- 
talent. grees. 


Complete Schools also of Science, Book-Kkeeping and Short- 
hand, Write for announcenfent of school in which you are interested. 


NATIONAL CORRESPONDENCE INSTITUTE, 
23-60 2d Nat’l Bank Building, Washington, D. C. 


LECTRICAL TAUGHT BY MAIL Fae 
NGINEERING . home; adapted to everyone. 
ectrical or Mechanical Engineering: Mechanical Draw- 
ing. Guidance of experienced, able instructors. l'akes 
spare time only. Thos: A. Edison and others endorse 
Institute. Catalogue free. ELECTRICAL ENGINEER 
INSTITUTE, Dept. A, 240-242 West 23d St., New York. 


The Fraction of a Hair’s Breadth 


implies the most minute accu- 
racy and it applies particularly 
to that ign eg Ate sn tool 
wel Shown in cut—the Eight-inch 
Precision Lathe. Bed, 40 
inches iong, of fine grade cast 
iron, milled and scrape finish, 
&-inch swing, 22 inch between 
and endless other operations 
may be performed with this tool. Every part built to 
last and guaranteed. Manufactured by 


FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 


A Dew Button 


THE BEST THING YET! 


IFE? Is simple and durable, and can 
be put on and taken off it will. 
Nothing like it in the world. 
Try aset and be convinced. If 
HOLDS LIKE your dealer does not keep them 
A VISE LUMINUM send 25c. to us for sampie doz. 
; THE L. & H. SUPPLY CO., 

sacs 85 Commercial Avenue, 
nS Binghamton, N. Y. 


ENAMEL? 


High-grade Enameling done on Sheet ILron, Steel and 
Cast-Iron. 

Enameled Signs for Advertising Purposes in All Colors. 

Street Names 1nd Numbers a Speciaity. 

Acid-proof Hnamel for Chemical and Pharmaceutical 
Apparatus. 

Majolica Enamel for Ornamental Cast-Iron Work (New). 

Special Enamel for Electrical Heating Apparatus. 


BALTIMORE ENAMEL CO., No. 2, 
Foot Allen Street, Baltimore, Md., U.S.A. 


centers. Plain turnin 


Sa 


a New Microscope for Nature Study 


\\ and for use in the Examination of Ores, 
\\\ Metals, Wools, Fibre, etc. 
©), Qu 


een Acme No. 6 it d,Qcular and 
oe, 


1 in. objective giv- 
ing power of about 100 diameters, 1 set of 
12 prepared slices of insect paris and other 
interesting specimens, all in case. $16.00 
Ask your nearest Optician for it. 
QUEEN & CO., tnc. 
Optical and scientific Instrument Works, 
010 Chestnut St., Phila., Pa. 
59 Fifth Ave., New York. 


Costs about 12 cents a year to 
maintain The Matchless 


Electric Cigar Lighter 


Invaluable for hotels, private 
dwellings, factories, etc., etc. If 
not on sale by your dealer write 
us for catalogue and price list. 


STANLEY & PATTERSON, 
Gen’l Elec. Equipment Supplies, 
30-32 Frankfort St., NEW YORK. 


ONG’'S PIPE THREADING 
Cf 


= gm | . 
rite for Cir-ular. 


—AND — 


9) CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6inches. 
Water, Gas, and Steam Fit- 
ters’ Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
aniversally acknowledged to be 
== THE BEST. {Send for catalog. 


THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 


Cultivate a Vise 


which will benefit your pocketbook: 
Here’s a Self-Acting one for Band 
Saws. Drop saw in place and file 
continuously till finished. Like 
play. No cams, screws or levers to 
operate. Price low. 

te Send for Circular. 


New Britain Machine Co., New Britain, Conn., U.S. A. 


SUBMARINE TELEGRAPH.—A POP- 


ular article upon cable ee ig erg SCIENTIFIC AM- 
ERICAN SUPPLEMENT 1134. PricelG@cents. For sale 
by Munn & Co. and all newsdealers. 


Drill Presses, 
Power Hack Saws, 


Furniture and Bed Spring Machinery. 


Special Machinery Built to Order. 
Write for Catalogue. 


- HOEFER MFG. CO., 
' 275 Liberty St., Freeport, Ill., U.S.A. 


The Forbes Patent Die 
Stocks for Hand Power 


Ten inch pipe cut off and threaded 
by one man with ease. 


ce Send for Catalogue. 
CURTIS & CURTIS, 
6 Garden St., Bridgeport, Conn. 
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No. 56 Hand Machine 


Range 2% to 6 inch 
THE ‘‘HOCCSON’’ 


POCKET TIME STAMP 


Prints Year, Month, Day, Hour and Min- 
ute. Correctly timing every act, opera- 
tion or transaction. Watchman and Km- 
ployés’ register, general time and check 
s°stem, an absolute necessity in every 
business. Air cushion base. Operated 
witbout pounding. Complete with die 
and ink ready for use. (8 Guaranteed 
for perfect work and correct time, or money 
refunded. 27 Thames St., N. Y. 


Typewriting machine, E. H. Byer....... axencutowindiie .. 647,804 
Typewriting machine, J. Pratt.... ........ccecceece 47.581 
Urinal, screened, E. EB. Burson. .......ccccccccescces 647.89) 
Vaive,-l.. W. RODGrtSRA Wiss scisacanccacvmecessceecn'e 647,706 
Valve, automatic, J. H. Derby........... 22.0200... 647,510 
Valve, steam engine reversing, G. W. Culp........ 647.479 
Vapor burner, incandescent, F. M. Blackman..... 647,692 
Venicle, F. DamouP..... 22... cc. ccccccccccccccccccce 647,450 


Vehicie battery handling attachment, motor, G. 
H. Conidict.. 647,475 
Vehicle brake, C. Daniels........... 0.0 cee eee eee eee 647.650 


Vehicle frame, Maxim & Pope.................. . 647,505 
Vehicle, hand propelled, W. Nachtway............ 647.863 
Vehicle. multicycle, J. C. Anderson................ 647.787 
Vehicle Wheels: Me LO@PeL....... cis cinccnweweecvsccses 647,851 
Vehicle wheel, W. B. Roberts................... 205 647,523 
Vehicle wheel, W. J. Ward........... ......e cee eees 647,590 
Vehicles, battery receptacle for electric, G. H. 
CONGO ss ssiciits crease aaisis tiercin trees weeieg Whe wia eee Ses 647,914 
Vehicles, collapsible receptacle for, Williams & 
WIS Di io. coisas asersssrernie sGataia ate Stas aNasoheiniave Rides oslo een S ieee 647,668 
Velocipede saddle, E. W. Wiley, Jr................. 647,547 
Velvet, ornamenting, C. B. Cameron............. . 647,473 
Vending box, Kappele & Walker.................06 647.660 


Vent, barrel, Funk & ''schipke 647,488 


bike =~ sa See Car ventilator. Window venti- 
ator. 
Voting machine, A. J. Gillespie..................... 647,657 
W acon brake, dis Bu Carvincs cc sasincasecwadseett seas 647.623 
Wagon reach, extensible, W. L. Stotts............ 647,768 
Weal) Tie BS TRiICSCOR i556 255565 ois. bK dchicieveessvaiersispiviesion 647,705 
Washing machine, N. F. Goding.................... 647 ,562 
Washing machine, F. D. Harding.... ............. 647.564 
Watcb hand remover, C. G. Harstrom......... .... 647,882 
Watch stem winding and setting mechanism, L. 
Bh. Bes WS CCC isscciesres eciatswiateamawervtaiciecmoataiocsian ass 647,544 
W ater heater, R. S. Orr........... 2. ce eee e eee eeee 647,758 
W ater piug;, W Tian RO es ccisencsekees :essce sce oseaseee 647.848 
Wave: motor,’ G: Ni TOG icccccsciciccacacasanpisireciaics 647,688 
Waxed tapers or coated strings, machinery for 
manufacturing, A. Propless os. cassisccccie ccceseve 647.876 
Weed -cutter,.J° Wis SMUG wsciscoxs cesesssssarensws ere 647 5385 
Weeding machine, F. 8. Gunning, ...............66. 647,828 
Wheel. See Car wheel. Paddle wheel. ‘Trolley 


wheel. Vehicle wheel. 


W heei locking device, chain, BE. A. Trommer...... 647,541 


Window, combined sliding and swinging, &. J. 

Re) isicesescsancanoscwaraas {NOR RO CREDA ER RWIS WER WSIS 647,653 
Window fastener, Minty & Butler.................. 647.573 
Window screen, 8S. J. Horcheler.................05. 647,674 
Window ventilator, H. A. Miller. c<.iciscsscesiccccies 647.572 
Wire spring structures, fastening for, J. E. John- 

SSOP ID Ss 5s caso ore sign Qorateterecsras avesiiniorss resarauaasstohereseieious tanceave eielerabsorens 647.498 
Work holder, :-F:. -A. Prindgl@scccscsedcessesescetie sce 647,520 
Wrench. See Pipe wrench. 

Yoke line protector, neck, B. A. Fisher............ 647,821 

DESIGNS. 

Blind support. window, H. W. Stimmel............. 32.551 
Brower: As Tar Gs, x. scdeien. os vs ciess ois oxpsic.ese bai crasisnecesnismsd 82.548 
Brooeny da: (Mii BOM oss. Sacawiedesi'susscesenswacaes covnean 32.523 
Buttoner, collar, G. P. Spencer................c cc eeee 32.52 

Car draft plate, Coiler & Naery...................... 82.540 
Car end ‘sill; 3M. Wansen secisscesectssessceesessie sx 32.543 
Car foot plate, Coller & Naery........... ccc. cc cecee $2,544 
Car platform, Coller & Naery..............0cee ee week BQ O46 
Casket plate, A. R. Betts....... ial Sidhe eis eae Sale SRA Maa ey 32.551 
Chimney cap section, J. COOPeCr.......ccccccccccsecses 32.536 


Coat pad, G. Goldman 32.5d€ 


ec 


Coin mat, He C: URGES wo soci seins ose Soca he '0s8% 32,525 
| Blectric light: globe, H.. Sten Zeiss isc cic vss ccesvecdecne 32,529 
Fire extinguishing nozzles, member for fusible 

couplings for, J. Kane....... FUR ows aor Seine meeiows 32,504 
Gas generator casing, acetylene, A. Boeckeler 

UG BB iresscisa corte or sesscetjeroie wits « - aousaturarerepn dale wma aratanieiatnatire Bretsiie’ 32.552 
Grate; Js Ds Campbell. ccs ss scatiiicdcielisiseaerecesccesitiey es 32.539 
Hame attachment. G. M. Light...................0.. 32.540 
Horseshoe: ‘W).. ViGlGOUs ciisicccscwaweceutecuctecwacscice’s 32,541 
Lamp bracket, W. P. Crary............ccceccccccccees 32 §28 
Ozone generator, H. E. Waite.................. aces Oe.DeO 
Paper, Jad: GEISINRERS onc dS ccicwicwswsdeieweccoeseweeis sexi 32.560 
Piano Dack, J... DITA OLL soo o:0éc::0,0:0;00:0:9)5:019:0:018 e194 0:00 ieee 32,548 
Piano case; Ps Ge Garber. cacwdcciswinsiwinssweceeeneesss 82,549 
Pot.scraper, G:.As RODDING si:cscccwoswindasceesndariare 32,537 
Prisur plate, BR. iM. COR ccsisiestewcesiwiccs-edes overs temveehes 32.550 
Ram body portion, hydraulic, J. M. Stratton....... 82,535 
Rog; W..o Belicccs. (atelokaie/aisiel ate sacra pie aie Seine walats ele eines 2,559 
Sash fastener lever, H. B. Sargent.................. 32.532 
shade roller bracket, EK. F. Hartshorn............... 32.530 
Telephone standard, W. D. Gharky................. 32,527 
TiTe COre, VORIGIS, FC, TGVlGE: va iccnsscoewesvcunwes as 32,542 
Trousers hanger, A. L. Ross..........-.-.222 cece ee eee 32,533 
Veseol hull, W..B. Mothoral sss ic ccccviinssivcaccves'ys 32,547 

TRADE MARKS. 
Ale, lager beer, and porter, True W. Jones Brew- 

10 © OTA DOD YG eioscie cries Heawwis prone a soanwewmr sire melo emia 84.489 
Borax, Patent Borax Company...............e.-00e- 34,501 
Borax for certain named uses, preparations of, 

Patent Borax COMPAaDY ose csecisncssiccwesienieaes soe 34,502 
Brick, fire; H.. W... GIAQN ZO) a oois:0.0:50.00/s:0:00 vie nsinieeessie.ees 34,512 
Brushes, Rennous, Kleinle & Company............. 34 511 
Butter: J.:G. Torn wl aswsss asccascexeasatwsen beesecwidee e400 
Cigars, Pendas & AlvareZ.....-.. 2 cscee  ssecececece 34,456 
Dairy products, certain named, Anglo-Swiss Con- 

GeEnsed MilE COMPAS sic < cs .cacsisisinsrovee nr wetewsciwiees 34,494 
‘Dolls, Hamburger & Company............. ee “erdiad erase 34.479 
Dress goods, Delgado Mills..................-020 ee eee 34,483 
Fabrics or body garments, certain named, P. 

Beiersdorf & Company............... aig eae hem 54,482 
Fish in hermetically sealed tins, National Packing 

COM PAD 9 aaa. 35 se sic atis we eeNreieds Sas es Telesis SSS oso es 34.499 
Flour. wheat, Geo. P. Plant Milling Company...... 34.498 
Grinding mills, Smalley Manufacturing Company. 84,515 
Hardware, general, Seattle Hardware Company... 34,513 
Insecticides, Anti-Sect Chemical Company......... 34,505 
Mattresses, pillows, cushions, and hassocks, Oster- 

moor & Company ....... PPR er ee OC CO 34,485 
Medicines, certain named, C. Franklin.............. 34,509 
Medicines 1n capsule form for certain named dis- 

eases, Grape Capsule Company...............0055 34,510 
Oatmeal, Illinois Cereal Company............... ss. 34,496 
Oats, Seward Cereal Mills........... sinsenivarsiatatwrafatateniaioan 34.495 
Orangeade, F. L. Daggett & Company............... 34,490 
Pipe wrenches, J. H. Williams & Company.......... 34,514 
Rams, hydraulic, Deming Company..............66. 34,516 
Remedies for certain named diseases, Ralph & 

SHAT OR oo saousaieeing bs eves eseuee. Ca. deimoeenaee 84,507 
Remedy for certain named diseases, A. B. Girardo 34,506 
Rubber masks, certain named, Miller Rubber 

Manufacturing Company............scccccceccees 34,480 
Shoe polish and dressing, 8S. & R. Manufacturing 

COME DAI eacwiasinchuesanpensoreey ielesane Gaines Meencoanctes 34.508 
Soap for toilet and household purposes, Patent 

Borax (COMPANY seccscssssuswessnwersciweredewesess 24,500 
Tea, Peek, Frean & Company........ ....cceeccccee 34.492 
Teas .J: M. Bour COMpany soc sii 05.80 sda cde 0b sees ce 34.491 
Tobacco, snuff, cigars, and cigarettes, and coffee 

and tea, D. D. J. Van Nelle............. cee ce eees 34.487 
Tonic, DION. He. Ws. PANSY cissi6is.s cis sjc09 55.0808 we 34,508 


Tracing cloth, Winterbottom 

TD PRIN Yo; 0:5: -en0:ia-6:40o ¥o1078: p/ojelave Srs-0a lb ini asesevereravara;stehere erecewieiere acca SOSA 
Underwear, nightwear, and hosiery, D. F. Halsted 34,481 
W heat breakfast food, Pillsbury-Washburn Flour 


Mills COMPADY sade axiccrds acess ereaanewcmerarwctelnessi 34,497 
Whiskey; rye;.J..C.. Horting...............ccccsccecsccecsivece 34,488 
W ood strengthener and preservative, E. Childs.... 34.504 


LABELS. 


‘** Blue Knot,” for canned goods, H. G. Tombler 


GLOCETY: COM PAD Ys csc cesses ss bare a eu cis imeios'eows 7.486 
‘** Colonial.” for coffee, McCart-Christy Company.... 7,483 
‘** Dog Pills,” for a medicine for animals, P. L. M. 
GCAUCCULO Sisesisssrsietvoneree desiree eres exes ates 7,479 
‘* Blixir Ferro-Mangan-Peptonate,” for drugs, C. 
ESPERO UID oiissas os. :a's.4:010)025/9 are. dintere bisrdpeisioa pre wigiesDiaigee soa’ 7476 
‘* Grape Sherbet,” for sherbet, P. Schmidt.......... 7.480 
** Husketine,.” for a lotion,” B. J. Kloster............ 7477 
‘** Old Home,” for bread, D. B. Austin... ............ 7,485 
‘* Pagoda,” for tea, Bohea Importing Company..... 7482 
‘**Red Cross Tansy Pills.” for medicine, Norman 
Lichty Manufacturing Company................6. 7.478 
** Sunset,” for evecles, Sunset Cycle Company........ 7,475 
“Sycamore Pure Rye Whiskey,” for whisky, Salz- 
ABD SICPO LNAI 6S cisscieseas wiersisrerereieseo. wiesisiowrereievearcee 7,481 
‘**Turner’s Mocha Java Coffee Essence,” for coffee 
preparations or extracts, H. W. Turner.......... 7,484 
PRINTS. 
* Ask to Hear Gram-o-phone,” for gramophones, 
National Gram-o-phone Corporation............... 221 


** Mitla,” for a medicinal extract, A. L. Carpenter.... 220 


A printed copy of the specitication and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1865. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named 1n the fore- 
going list, provided they are simple. at a cost of $45 each. 

| If complicated the cost will be a little more. For full 
. instructions address Munn’ & Co., 41 Broadway, New 
York. Other foreign patents may also be obtained. 


D eS | 
SSS SS SS 


IER 


GAS ENGINE 


Piston every stroke. ’ : 
ComMBUSTION—The same rain or shine, 
Mrx1ne—Of gasoline and air. 
CoNSTRUCTION—Finest ever produced. 


Perfect 


Reliable as a Steam Engine. 


Luprication—Automatic Oiler sprays 


ae a ees 


——$—_— 
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“CLUB SPECIAL” is the name of our popular 
launch for fishing, hunting and general club use. 
Length 31 ft., 61 "-narfeety sate and seaworthy. 
Write us for free advance catalogue of safe en- 
gines and good boats. Marine Dept. 


4 
LOZIER MOTOR CO. 2.G2ne" 8. 


TOLEDO, OHIO. 


The Olds Gasoline Engine 


is a Simple, well made and very 
economical power. It has no 
complications. 1 to 
60 h. p. stationary. 
Small sizes self con- 
tained, 4%, &, and 15 
h. p. Mounted en- 
gines, 2to 30 h.p. ma- 
rine. Sendforcom- =} 
plete catalogue. : 


Olds Motor Works, 
Box 418, Detroit, Mich. 


Absolutely Reliable Always 


emington 
Standard Typewriter. 


Factories, 


WYCKOFF, SEAMANS & BENEDICT, 
. 327 Broadway, New York. 


CARDS, etc. 


a \' QNY \ y 
.\ \\' | 
$5 y RE S S Circular or Small Newspaper Press 
$18. Typesetting easy. Money 
maker or saver. Send stamp for catalogue, presses, ty pe, 
paper, etc. THE PRESS CO., Meriden. Conn. 


If you want the best CHUCKS, buy Westcott's 
, Little Giant Double Grip — ___— 
wy Drill Chucks, Little Giant ga) — 

wf" Drill Chucks os 
Uf \ Improved, 
‘| Oneida Drill 
(2, Chucks, Cut- 


ting-off = 
Chucks,Scroll , 
Combination 
Lathe Chucks, Geared — 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made b 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask for catalogue in English, French, Spanish or German. 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1598. 


HE whole history of the 
world is written and pic- 
tured week by week in Collier’s 


Weekly. 


so well pictured that it is now 


So well written and 


the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 


dollars or more per year. 


On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIFR’S 


WEEKLY, 525 West.13th Street, New York City. 


THE ELECTRIC HEATER.—A VALU- 


able paper, with working drawings of various forms of 
the electrical heaters, including electric soldering iron, 
electric pad for the sick, ete. 6 Ulustrations. SCIEN- 
TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 


we SS 
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Prices $160 and up. Send for Catalogue, 


rOOS 


The ‘‘ Wolverine ’’ Three 
Cylinder Gasoline Ma- 
rine Engine. 


The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from ¥& to 30 H. P. 

WOLVERINE * 

MOTOR WORKS, ~~~ 
Grand Rapids, Mich. 


= &3y USE GRINDSTONES ? 


Write 


Lf so we can suppiy you. Al) sizes 
mounted and unmounted, always 
kept in stock. Rememoer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. [2° Ask for cataloque 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 


RUBBER STAMP MAKING.— THIS 


article describes a simple method of making rubber 


stamps with inexpensive apparatus. <A thoruughiy 
practical article written by an amateur who has had ex- 
verience in rubber stamp making. One illustration. 
Contained in SUPPLEMENT 1110. Price 10 cents. For 
sale by Munn & Co, and all newsdealers. 


Cork Floors and Tiles. 


Elegant in appearance, absolutely uoiseless, germ- 
proot and waterproof, and have unegualed wearing 
quaiities. We also manufacture 

CORK PULLEY COVERING, 

CORK PIPE COVERING, 
CORK FRICTION CLUTCH BLOCKS, 
CORK BULLETIN BOARDS, etc. 
ce Send for Circular ** 8S, A.” 
CORK FLOOR & TILE CO., South Framingham, Mass. 


~ PIERCE ENGINE C 


GAS AND GASOLINE ENGINES 


Adapted for all power purposes. 
Largest exclusive Gas Engine Factory in America. Established 1887. 
Engines in stock for quick delivery in all principal cities. 
Send for Illustrated Catalogue No. 5. 
THE FOOS GAS ENGINE CO., Station A, Springfield, Ohio. 


yPYERGE VAPOR LAUNGHED 


Stock sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 
0., 17 N. 17th Street, Racine, Wis. 


3 to 250 
Horse Power. 


Easily Built Steam Engine 


1 H.P. Full size blue print 
8 working drawings and in- g 
structions, 50 vents, postpaid. 
Castings, $3.00—nearly all brass.’ 
miniature modern engine 
like cut. Eureka Model 
Works, Sullivan, Ill. 


pene 


nant 


MAKE ICE CREAM IN 30 SECONDS 
Best, purest, cheapest. No one cares to 
struggle with old time freezers after seeing 
the Polar Star Freezer making ice4 
cream, Saves ice and salt, easily cleaned 
and operated, always in order. 
(a= Live AGENTS WANTED. 


Polar Star Mfg. Co., 281 Levant St., Philadelphia, Pa. 


A BIG INCOME 


an be made GIVING PUBLIC ENTERTAINMENTS 
in Churches. Halls.andThe- 
atres with MOTION PICTURES 
the new Grapho-Ampliphone, 
| MUSICAL and Talking Combi- 
} nation and Panoramic Stere- 
| opticon Views. $60 to $300 
SSPER WEEK. Pleasant em- 
4 | ployment and any man can 

operate them. COMPLETE OUT- 
FITS, including large illustrated 
Advertising Bills (18x24), admission 
f tickets, instruction book, busi- 
ness guide. etc., $39.50 and up, Most interesting and sen- 
sational subjects, just out. Will be sent €.0.D. subject 
to examination. Write for catalogue and eopies of letters 
from exhibitors who are MAKING BIG MONEY with our outfits. 
ENTERTAINMENT SUPPLY CO. Dept. AA,56-58 5th Ave. CHICAGO 


BICYCLE TIRE REPAIRING.— THE 


Mending of Single Tube Tires.—A practical article illus- 
trating the method of inserting patcnes and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture bands. $ illustrations. Con- 
tained in SUPPLEMENT 1102. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


$1000: GOLD FREE 
mys aayspon] | 
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Each one of the above three lines ot hgures spells the name of a great city in the United States. 
brand new puzzle and can be solved with a little study, as follows 
and we have used figures in spelling the cities instead of letters. #JT.etter A is number 1, B number 2, C number 


3, etc., throughout the entire alphabet. 


pa 


This isa 
There are twenty-six letters in the alphabet, 


IF YOU CAN SPELL OUT THESE THREE CITIES 


YOU MAY SHARE IN THE DISTRIBUTION OF $1,000 WHICH WE ARE GIV- 


ING AWAY for doing a little work for us. 


This you can do in less than one hour of your time. 


This and 


other most liberal offers are made to introduce one of the verv best New York magazines into every home in 


the United States and Canada. 


WE DO NOT WANT ONE CENT OF YOUR MONEY. When 


you have made out the names of these three cities, write them plainly on a postal card and send it to us, and you 


will hear from us. promotly BY RETURN MAIL. 
names, but STICK TO IT AND TRY TO GET YOUR SHARE OF THE $1,000. 


It mav take an entire evening to solve the three 
A 


copy of this high-class ONE DOLLAR MAGAZINE WILL BE SENT FREE 'o everyone 


answering this advertisement. Do not delay. 


Send your answer in immediately. 


Address ROBINSON 


PUBLISHING CO., 24 North William Street, New York City. 


APRIL 28, 1900. 


Scientific American. 


OU can prepare yourself for a better position 
without neglecting your -present work. 
Our students advance in salary and position 

while studying. More than 150,600 students and 

graduates have taken technical courses by mail. 

No need to leave home or sacrifice present sal- 

ary. Our own copyrighted texts are furnished 

free. Yoursuccess is guaranteed. 


Others Have Raised Themselves. 


Devote part of your leisure time to the studyof 
Mechanical or Architectural Draughting, Elee- 
trical, Mechanical, Steam or Civil Euetr carina: 
1} Architecture, Surveying, Mining, Chemistry, 
4 | Bookkeeping and Stenography BY MAII 
Wstablished 189). Capital $1,500,000. 
what profession you wish to enter. 
The International Correspondence Schools, 
Box 942 Scranton, Pa. 


4e 


Write and tell us 


Instruction at home; adapted 
to everyone. Electrical or Mechanical Engineering ; Mechanical Draw- 
ing. Guidance of experienced, able instructors. Takes spare time only. 
Thos. A. Edison and others endorse Institute. Catalogue free. ELrc-, 


TRICAL ENGINEER INSTITUTE, Dept. A, 240-242 West 23d St., New York. 


ILLUSTRATING 
TAUGHT BY MAIL, 


Newspaper Sketching, Washdrawing, 
Pastel and higher Illustration. Adapted 
toall. Personalinstruction and c.iticism 
same as in our resident: school. Pre- 
pares quickly for protitable work. Moda- 
erate rates. Write for particulars. 


NATIONAL SCHOOL OF ILLUSTRATING, 
38 Penn. St., Indianapolis, Ind. 


HAVE YOUR CYCLE 
FITTED WITH 
"wins BRAKE 


—\\) YOU RIDE 50 MILES 
ee WN BUT PEDAL: ONLY 35. 


OVER 25,000 IN USE. 


EASILY PUT ON. HAS PROVED PERFECT 
AND RELIABLE. FULLY GUARANTEED. 


Coasting becomes so safe and easy you do it 
every chance you get. Your feet on the pedals 
gives perfect control of the wheel. Ladies’ skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 


Our Acetylene Bicycle Lamp is superior in 
construction to any made. 


Illustrated pamphlet giving detailed information 
regarding Brake and Lamp, sent on application. 


ECLIPSE BICYCLE CO. 


ELIMIRA, N. Y. 


If you will scorch your wheel 
must be fitted with 


Che Majestic 


for safety requires that you 
havealamp that you can count 
on staying lit over any kind of 


going. esides this its the 
easiest Lamp 

TO FILL.—Because the ear- 
bide pot is marked so the quan- 
tity of carbide is easily gaged. 
TO LIGHT.—Because the 
water feed is perfectly con- 
trolled by a lever. 

TO CLEAN.- Because the 
reflector and its glass protector 
are removable by simply press- 
ing a button. 


Send for Catalogand GET ONE 
EDW. MILLER & CO., 
Meriden, Conn. 


We Defy the World 


to produce as good a wueel as the Arlington & Oak weod. 
Strictly hign-grade, quality, material and construction. 
unsurpassed. A marvel of beauty and strength, thor- 

= -» oughly tested and fully guaran- 
aA) «teed. Shipped anywhere at 


\ AZ lowest wholesale prices 
\ Zi i. 


Money refunced if not 
. ag represented 

ye —}\ A No Money in advance. 
Aira $25 ‘Arlington’? $16.50 
$49 ‘Arlington’? $18.50 
$50 ‘Oakwood’ $21.50 
We belong to no trust or eombine—emplov no agents. 
You pay but one small profit—and our enormous cash 
sales enable us to give the best valne ever offered. Illus. 
trated Catalogue Free. ; CGaSH RUYERS’ UNION, 
162 W. Van Buren St., B-131, Chicago, Ills, 


STEEL PENS 


7 ‘ It takes a month to make one per- 
150 Varieties. For Sale by all Stationers. Shed: eke cinole Pen. es 


THE ESTERBROOK STEEL PEN CO. 


Works, Camden, N. J. 


26 John St., New York. 


Safe Housekeeper 


is our Hammerless 
Me Ue € 


Hardware, Sporting Goods 
and General Stores. 


Catalogue S for the asking. 


HARRINGTON & RICHARDSON 
ARMS CO., Worcester, Mass. 


LIGHT MANUFACTURING & 44PERIMENTAL WORK. 
iy SHEET METAL STAMPING — PUNCHES & DIES. 
UTOMOBILE Sand PARTS ror same. 
SPECIAL MACHINERY. \|NQUIRIES SOLICITED. 
OTTO KONIGSLOW- 45 MICHIGAN ST. CLEVELAND,O. 
| 
| 


of security 

pervades the 

home which 
shelters a 


SMITH & WESSON 


Revolver. 
SMITH & WESSON, 14 Stockbridge Street, 
Springfield, Mass, 
159 New Montgomery St., San Francisco, Cal, 
‘ Catalogue for a stamp 


WOODWORKING MACHINERY, 


SLIGHTLY USED, 


FOR SALE. 


1 Band Saw, L. Power & Co.’s make, 

1 Saw Set and Filer included. 

1 Universal lron Saw Bench—L. Power & Co. 

1 Set Linn Dado Cutter and Heads. 

1 Column Blind Stile Boring Machine. 

1 Shimer tron Frame. Universal Moulder with Carving 
attachment, No. 3. 

1 Williamsport Machine Co., Door Clamp Iron Frame. 

1 Wooden Frame, Drum Sander, and a large variety of 
other things pertaining to such business. | 


cS" — Full particulars and prices. 


J. MENGLE FISHER, Pottstown, Pa. 
Ninety per output will be dredged 


cent of the CAPE NOME GOLD out and saved by 
KROGH’S CENTRIFUGAL SAND PUMPS 


and Drake’s Amalgamators,. The only machines that have stood the most exacting tests of practical miners. 


KROGH MANUFACTURING CO. 9 to 17 Stevenson St., San Francisco. 


Patentees and Builders. 
In daily operation at the works. Builders of modern MINING, DRAINING and IRRIGATION 
~~ < 


MACHINERY of highest efficiency. {2 Send for Descriptive Catalogue. 
Sy nd trial to any address before you pay a cent 

it 1900 MODELS, best makes, $11 to $20 
/ ’99 & '98 MODELS, high grade, $8 to $13 
ia 600 Shopworn and Second Hand | 
Wheels, $3, $5, $8 and $10. = : — = 
Great Factory Clearing Sale. Write for —— 

Art Catalogue and Bargain List. _ Corbiialion Bookkeeper Ss ee abe pO 

EY fast and easy as | The blotter attachment can be instantly renewed when 

on RE ONE your town. arse ‘necessary. Rule has fractional inch graduations with 
applicants may obtain FREE USE of | protractor at end from which any angle can be laid out. 
sample wheel to introduce them, or can } Price only 25c. Send for catalog of office necessities. 
EARN A BIOYOLE distributing cat- | School & Office Supply Co.. Dep. A, Grand Rapids, Mich. 


ee sa KAL-LI-THEN-OS 
or FORCE CLUB. 


MEAD GYGCLE CO. Dept. 62 L, Chicago. 
‘THE CLUB WITH LIFE IN IT.’’ 


Gives TREMENDOUS MUSCULAR FORCE, 
ENDURANCE, ENERGY & ALERTNESS. 


Concealed weights and springs, plunging and boundin 
as it is swung, makes the evercise “iike wrestling wit 
a jive thing.”” You CAN’T use it like other exercisers, 
in an indifferent, half-hearted way. It brings out all 
your muscle and mind. Givesrobust health, magnificent 
development, grace and celerity of movement. The 
club is “‘a beautiful piece of work,” aluminua, nickel 
and polished steel. LDllustrated circular free. 


THE KALLITHENOS CO. 
71 W. Eagle Street, Buffalo. N. VY. 


me ” 
ta 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
COPYRIGHTS &c. 


Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly contidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice. without charge. in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,361 Broaaway. New York 


Branch Office, 625 F St.. Washington, D.C. 


AN. OFFICE NECESSITY 


lla 


\ 
oN 
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It is impossible 
to find so much 
practical utility 
in so little space 
as is possessed 
by our 


= 


Letters Copied While Writing. 


Keep a copy of ajl letters; no ress . ae 
water; no brush; no work. ny ink; 
any pen; any paper. Our Pen-Carbon 
never smuts; our clip holds paper firm, 
Write with no extra: pressure, and 
our Pen-Carbon Letter Book 
roduces a perfect copy. Can 
e used anywhere. your 
stationer does not keep it, 
write for free specimen 
of work. 


PEN-CARBON 
MANIFOLD CO., 


145 Centre St. 
New York. 


Dept. 
I. 


OLE MANUFACTURER 


ge Astronomical ; 


adage Astronom: REGEALED' ICE MACHINES 
ig) A Engineering — —— PA — — ——n ‘ 
BD ys struments CALCIUM CARBIDE EST. 


Ww. & D. MOGEY, 
Bayonne City, N. J. 
te" Send for Catalogue. 


35 NASSAU STREET, NEW YORK. 
(A B C Code.) Cable Address: BRYAXE, NEW YORK. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose St..N.Y. 


VOLNEY W. MASON & CO., 


Picture Machines. Writeforour BarzanLiseNo-e | Friction Pulleys, Clutches & Elevators 
WILLIAMS, BROWN & EARLE, Philadelphia, Pa. | PROVIDENCE R. I. 


. PERFORATED METALS*™MINING SCREENS 


OALano ORE SEPARATORS, REVOLVING*No SHAKING SCREENS. 


Fs 


JIGS:a STAMP BATTERIES 82's MILLING & MINING MACHINERY AtPetices 


HARRINGTON & KING PERFORATING © CHICAGO. 


BYANYBICYCLE OUTFITTER ORGY 


REPAIRER f PRICE $4504 
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RETURN COASTER BRAKE 10 Fit Your WHEEL 
CATALOGUE FREE... 


WANTED.-—By a large manufacturing plant in the 
Middle West, a pattern maker familiar with agricultural 
implement work. Must be a comparatively young man 
and thoroughly competent in all departments of his 
trade. Steady employment for the right man. Address, 
giving references and experience as well as salary ex- 
pected, 8S. B., 68, care Scientific American, New York. 


WANTED.—An extensive manufacturing establish- 
ment, located between Cleveland and Chicago, has an 
opening fora young and competent chemist who is thor- 
oughly familiar with up-to-date foundry practice. Must 
know his business in all its details. State experience, 
give references, name salary expected and address U. J., 
55, care Scientific American, New York, 


Plating in Gold, Silver and Nickel. Replating 
and polishing. OGER BROS., 23 Duane St., N.Y. Room 44. 


INVENTIONS developed, special machinery con- 
structed and built. H. C. GRABAU, 143 Centre St., N. Y. 
EV ERY BOY Wantsa Model Yacht Hull. Circu- 

lar free. Crane Bros., Mfrs., Westfield, Mass. 


FOR SALE. Contra Ser eo Staten a bargain 


MACHINES, Corliss Engines, Brewers’ 


Address, ““ WHITE,” 638 Ellicott Square, Buffalo, N. Y. 
and Bottlers’ Machinery. THE VILTER 


ICE MFG. C9., 899 Clinton Street, Milwaukee, Wis. 


T J R B | N F Me TE CER ne 
Springfield, tity Ts gO A 


CATALOGUES FREE 


MODEL UNION MODEL WORKS - 
& GEARSE® 193 CLARK £HICAGO: 


3 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181 Seneca St.,Cieveland,O. 


GRINDING MILLS (oR ALL purposes. 


Bogardus Patent Uni- 
versal Eccentric Mill. Address J. 8. & 
SON, 28 Rodney Street, Brooklyn, N. Y. 


- G. F. SIMP- 
Wb =) ae | 
2 S\S\a\s 


TYPE WHEELS. MODELS SE 
NEW YO 


XPERIMENTAL WORK. SMALL MACHINERY, 


NOVELTIES & ETC. STENCIL WORKS 100 NASSAU ST N.Y. 


INVENTIONS PERFECTED. 


Accurate Mode! and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3lst St., New York. 


--.CORK SHAVINGS... 


0. HEROLD & CO., 


Lisbon, Portugal. 


MODELS EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. Baillard, 106 Liberty St.. New York. 


D’AMOUR & LITTLEDALE MACHINE CO. 


I3 0 WORTH ST... NEW YO 
Make Models of Any Machine to Oraer. 


: STANDARD CAP VALVE 
Wi, for Automobiles, Carriages and Bicycle 
«| hires. Price, per pair, 25¢, Is adapted to any 
fe Valve nowin use. Has no springs, pumps freely, 
uugefand is guaranteed to be absolutely air-tight. We 
i) manufacture all styles of air and fluid check valves.kg 
w The foreign patents are for sale. 
STANDARD VALVE CO. 
186 Liberty St., New York,‘ 


EASE PAYS EXPENSES and 
per month. Steady position; self-sel- 
ler; no experience needed. Send 2c for contract. 
PEASE MFG. Co., Cincinnati,O.. Dept. 10. 


They Stand High Pressure. 


The Hercules Seamless Copper Floats and ¥ 

i, Air Chambersar e made specially for Steam 
Traps, Receivers, Condensers, Steam Pumps, 
etc. The original seamless goods. Not 

imitations. Catalogue No, 2 Free. 

Hercutes FLroat Works, Springfield, Mass. 


GAS» GASOLINE ENGINES 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWARK N.J. U.S. A. 


BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1°23¢ 
Price 10 cents. For sale by Munn & Co. and all news. 
dealers. Send for 1897 catalozue. 


We publish two books. 
The titles are 


Colorado 
California 


There are two kinds of books. 


One—the cheap sort, exaggerated 
in statement, poorly done, given 
away by the thousand. 


The other—of literary excellence, 
informative, beautifully_ illustrated, 
printed by experts on fine paper; a 
work of art. 


Our books are of the second kind. 
Cultivated people like them. 
6c. each; postage stamps will do. 


Will you send for them to 

P. S. Eustis, 

General Passenger Agent, 
C.B. & Q. R. R., Chicago, Il. 


HE pleasures 

of cycling, 

the most enjoya- 

ble and healthful 

of all outdoor ex- 

ercises and pastimes, are best realized 
by riders of the COLUMBIA 
BEVEL-GEAR CHAINLESS. 
Its perfect smoothness of running, 
noiselessness, cleanliness, and other 
advantages of the enclosed driving 
mechanism, afford the highest degree 
of comfort, convenience and ease in 


Seientific American. 


SMOKELESS 
.303 CAL. 


The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 


ridges adapted for large and small game. 
2” Write for Descriptive Catalogue A. 


SAVACE ARMS CO. 
UTICA, NEW YORK, U.S. A. 


D ’’ 


Point Blank Range for Hunting. 
The Only Hammerless Repeating Rifle. 


CHARTER Gasoline Engine 


TRADE MARK 


i Pecamo! 


ANY PLACE <— 
SED) BY ANYONE sy ALUMINUM PAINT. 
FOR ANY PURPOSE Latest application of Aluminum. Looks like Frosted 
: 3 : Silver. Washable, Untarnishable, Wa'er, Oil and 
Stationaries, Portables, ooo ror Ouraric. Moree ee Bicycles, 
- Ss achts, Radiators, Pipes, Meta ork, Machinery, Dy- 
Engines and Pumps. namos, Motors. Apparatus, Arc Lamps, Sockets, Brack- 
te State your Power Needs. ets, Cars, Statrons, General Decoration, ete. Sample 


bottle, by mail, for 25 cents. 
THE AMERICAN PEGAMOID CO., 339 B’way, New York. 


eS 


‘a. LY, 
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CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


WITH THIS BRAKE 
YOU WON’T BREAK 


You will be free from fear when 
riding your wheel down hillif 
you are using the “C. C.” or 


CANFIELD 
COASTER BRAKE 


Small, convenient, reliable and 
always satisfactory. Its parts 
are few and interchangeable. It 
will fit any wheel. All riders 
now recognize its superior mer- 
its. Weighs only 9 ounces. Ask 
your dealer for it or send to us 
for free descriptive booklet. Price. C. C. Brake, $4.00; 
with Hub, $5.00; with Rear Wheel, $6.00. : 

CANFIELD BRAKE CO., P. 0. Box 867, Corning, N. Y. 


NCALBS 


LBVIISTOS | 
Leg A COVERINGS 


0} 4 say \-) -) 3-9 6 0}-3 ABSOLUTELY FIRE PROOF. 

Cage ate WU eae ey} PERFECT NON-CONDUCTORS, 

SUM aad 4-2 4/BLE. EASILY APPLIED, 

MADE IN SECTIONS BiG game 

FIT STANDARD PIPE (ae ree eri} 
H.W. JONNS Bem eal 


«NEW YORK: CHICAGO - PHILW@.\9) 382117 Wa -le}-are), 
; MAK ELDER 


ASBESTOS MATERIALS. Sls} lee Ni pear ie 
ROOFING MATERIALS. (48 sega iloy Ni Fuga ies 


All varieties at lowest prices. Best Kailroad 
Track and Wagon or stock Scales made, 
Also 1000 useful articies, including Safes. 
Sewing Machines, Bicycles, Touls. etc. Save 


SAVAGE Hammerless Magazine Rifle|LATHES 


APRIL 28, IgOo. 


Foot Power, High Grade 


W. P. Davis Mach. Co., Rochester, N.Y. 


Brownie 
Cameras 


Make pictures 2% x 2% inches and load in 
daylight with our 6 exposure Film Cartridges. 
Fitted with fine Meniscus lenses and our 
improved rotary shutters for snap shots or 


time exposures. Strongly made, covered with 
imitation leather and have nickeled fittings. 
So simple they can be operated by any 
school boy or girl, yet will produce the best 
results. 


THE PRICE. 


Brownie Camera, for 2%x2¥ pictures, $1.00 
Transparent Film Cartridge, 6 ex- 
posures 24% x 2%, : - 
Paper-Film Cartridge, 6 exposures, 
24X24, - : ‘ : 
Brownie Developing and Printing 
Outfit, = 2 * a 


For sale by all Kodak dealers. 
EASTMAN KODAK CQ. 


Brownte circulars and 
Kodak catalogue free Rochester, N. Y. 


at the dealers or by mails 


eI5 


ODD LENGTHS giututi 
BER AND 
GIANT RED STITCHED, 

from 2 ft. to 80 ft. long, and trom 1 in. to 16 
in. wide; 3,4, 5,6ands8 ply. First-Class 
Belting less tnan mfrs. cost prices. Get 
Our Prices on Rawhide, Paulins, Tank 
Pumps, Hose, Injectors, Steam Gages, Brass 
Fittings, Hard Oil, Cylinder Oil, Machine Oil, 
Emery Wheels, Files, Iron and Wood Spht 
Pulleys, Mill Dogs, Weiler Jacks, Circular 
Saws, Sawing Machines, One-Man Log Saws, { 
Asphalt Felt Roofing, Endless Thresher Belts. 
dnc Trial will make you a regular custo- 


riding. 


: mer of the MILLER OIL AND SUP- 
Models 65 and 66, reduced in weight 


Money. PLY COMPANY, 86 McNabb St., Indianapolis, Ind, 


Lists Free. CHICAGO SCALE Co., Chicago. Ill, 


and improved throughout, $75, 
Models 59 and. 60, 60. @ Lolrctochortretoctoetoetoctodoetodohoetodtotoctortnetoctontnefoctodlnctoctndtnctortoenetoetotoetoetohnetoctotortoctn @ 
Columbia, Hartford, Stormer and he eee SC CEC SC SC ST TTF ‘Pe 
ame Chain Wheels, $50, $35, KS 3 
25. <* ad 
The Columbia Coaster Brake for either |e il 
chainless or chain-driven models, greatly Cc — > 
reduces the fatigue of riding. $5.00 extra lt & le 
when ordered with 1900 machine. Cc J 
peinsiemansncnaecca tlt le 
COLUMBIA BICYCLES, El The following letter from one of the largest cement manufacturers in the 4% 
\e 2) 
Home Office, It : we ‘ andes ce r ls 
Pe Second ca oO Z, world proves positively the marked superiority of THE GRIFFIN MiLL i 
&s for pulverizing either rock or cement clinker. De 
Cc ~) 
ee c 2) 
00 ene wn-eon tlt le 
fi 
We  —— v Es AMERICAN CEMENT COMPANY, 10 
é 4 tS OWNERS OF ; > 
bf 3 elt The Egypt Portland Cement Works. . The Giant Portland Cement Works. 4 
4 { C4 The Pentaavania Portland Cement Works. The Colwmbian Portland Cement Works.  ipng Jordan, N. Y., Portland Cement Works. By 
i i “cl Messrs. BRADLEY PULVERIZER Co. EGypt. PENN., August 25, 1899. ey 
s 3 et Gentlemen: Replying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first Griffin l= 
§ DAMAGE ( Ks Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since 3 
j TO r lt then, as from time to time we have built new works, we have equipped them all with Griffin Mills. We have now in opera- 1 
PROPERTY M | tion at our several works, thirty-seven mills. ; 136 
' LOSS:-OF: LIFE ( c We know all about the grinding machinery used in the various cement works in this country, but think the Griffin > 
j AND r tlt Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the le 
$ Specs = Sh Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. se 
j aoe i &h Yours very truly, AMERICAN CEMENT ee, is Be 
< ry JOHN W. ECKERT, President. 4 
! STEAMBOILER-EXPLOSIONS! 3 3 
$ r = elt le 
i] eJ)- M- ALLEN «PRESIDENT ‘W-B-FRANKLIN Vice PRESIDENT |¢ < The d izi + 
$ = trated ; f the GRIFFIN MILL f lverizing all refrac- 9 
i! J-B-PIERCE+SECRETARY —F-B-ALLEN » 2°ViCE PRESIDENT! %l tory substances allows us to sell them on their established Tecord: Write us le 
ViL.B.BRAINERD,ASS'TTREAS. _L.F.MIDDLEBROOK. ASSTSECY] Cc for names of manufacturers who are daily using them with perfect satisfaction. > 
aor oo eo lt le 
c 2) 
aes eit 
Fri < THE BRADLEY PULVERIZER CO., = = _ Boston, Mass. . 
. se 
Take Your Friends| < : 
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A delightful ride 
of independence 
needing no coach- 


Fora Whirl. 


Bristol's Patent Steel Belt Lacing. 


The simplest, cheapest 


and most perfect Belt 
ras or peers Fastening for all kinds 
tone er deat, ett | of belting. Sam- 
outstrip a horse if pres sent yree. 
ees The Bristol Co. 
yi . All styles and sizes READY TO APPLY FINISHEDVOINT = Waterbury Conn. 
WINTON are shown in our ee 
MOTOR Blue Book — Free. & ; 
P CARRIAGE Y 
Price $1,200. No Agents. is excellently built NEW ENGLAND Lass Acetylene Burners. 
for strength and durability. Hydro-carbon system. Cost WATCH Co. ‘east, Samples, 14 to 1 foot, 25c. each. 
less than }4 cent per mile. Speedy and easily operated. 37 Maiden Lane, N.Y. so Anew burner for STEREOPTICONS. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 149 State St., Chicago. — get aging weston 


State Line Talc Co., Chattanooga, Tenn. 


Eastern Department, 120 Broadway, New York City. 


BASEBALL UNIFORMS 


— Including lettered shirt, 
2 ae | padded pants, cap, hose 
and belt, 


$2.50, $3.50, 
and $5.00 each. 


Lower prices in clubs. 


Send for free samples and 
self-measurement blanks. 


Victor #1.25 League $ | 
Ball, only .... 


? Ingersoll Amateur 50 

<> League Ball, . C 

sw” As good as the average $1 ball. 
Postage on balls, 6c. extra. 


Serviceable Catch- 
er’s Mitt, ... 50c 
And a beauty for #1. 

Fielder’s Glove, drab 
leather, well padded, 
extra heel pad, . . . 

; Lighter padded gloves, 

; T5e. and 50e, 

GUARANTEE, — Any ar- 
ticle not found satisfactory 

upon receipt may be returned or exchanged if unsoiled. 

WHERE DO YOU LIVE.—We’d like to send you our book- 
let of spring and summer sports, describing baseball, bicycle, tennis, 
golf and all athletic goods and clothing. 


Robt. H. Ingersoll & Bro.,Dept.25, 67 Cortlandt St.,N.Y 


KEEP MEMORY IN YOUR GRASP. 


The Daily Reminder offers you asimple method of kee 
ing track of matters which you wish to attend to in the 
future. It consists of a little oak box containing sepa- 
rate index cards for the days and months, and year cards 
for six years ahead. Two memorandum pads, 3 by 5 
inches, are furnished with each Reminder. 

HOW IT IS USED. Make a note of some matter 
that must be attended to in the future. If it must come 
up on a certain day of the current menth, place the slip 
of pa er in front of the card for the day of the month on 
which you wish to be reminded of the matter. If the date 
is three months ahead,write the day of the month on the 
memorandum slip and place it in front of the card for that 
month. If a year hence, date it and place it in front of the 
card for next year. If you want to think of something two 
days or two years hence, all that is necessary to dois to 
place the memorandum in front of the dates, and when the 
day comes there it will be sticking right up in front of you. 
We will send youa Daily Reminder, postage paid, for ®1. 
Your dollar returned if you are not perfectly satisfied. 
The Interstate Supply Co., Dept.54, cranton,Pa. 


Can be easily applied to any ordinary window (new or old). 
They permit the entire window to be cieaned from the in- 
terior of the room without getting off the floor, and while the 
window is tightly closei—thus al liability to accidents are 
avoided and draughts prevented. 

They raise and lower same as ordinary window. 

They permit ventilation without draught, are storm and 
dust proof and cannot rattle. 

No weather strips are required. 

The Safety Lock securely locks the window at any point and 
is a protection against tramps, sneak thieves, etc. 


NEW CENTURY MANUFACTURINC CO., 
AGENTS WANTED. 48 E. Sth St., New York. 


NEW CENTURY 
AUTOMATIC SAFETY 


REVOLVING 
WINDOW 
FIXTURE 


AND SAFETY 
SASH LOCK. 


GE SMALE MOTORS 


Embody all the features of our large motors; 
the best material, the best workmanship. 
Efficient, Light, Compact, and Economical. 


Direct Current Circuits, 115, 230, 500 Volts. 


GENERAL ELECTRIC COMPANY, 
GENERAL OFFICE, SCHENECTADY, N. Y. 


THE VERY 
BEST. 
ETC. 
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JESSOP'S STEE. 


FOR TOOLS, SAWS. 
W™ JESSOP & SONS L’® 9i JOHN. ST. NEW YORK 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS 
ENEU JOHNSON & CO.’S INK, Tenth and Lombard 
8ts., Philadelphia, and 47 Rose St., opp. Duane, New York 


